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ABSTRACT 
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leaders in developing their craft. Chapters include: (10) "Who Ya 
Gonna Call? Thoughts About Teaching Problem-Solving" (John D- 
Bransf ord) ; (11) "Apprenticeship in Problem-Solving: Extending the 
Cognitive Apprenticeship Model" (Nona A. Prestine); (12) "A Design 
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Philip Hallinger); and "Conclusion: The Expertise of Educational 
Leaders" (Kenneth Leithwood, Philip Hallinger, and Joseph Murphy). 
Refarences accompany each chapter. (LMI) 



i 



GOGNITIVE 
PERSPEGTIV|S 

ON * 

EDUCATIONAL 
LEADERSHIP 



PHILIP HALLINGER 
KENNETH LEITHWOOD 
]OSEPH MURPHY 



Editors 



Critical Issties in Educational 1. leadership Strics 



ERiCi 



Critical Issues in Educational Leadership Series 
Joseph Murphy, Series Editor 



Cognitive Perspectives 
on 

Educational Leadership 



Edited by 
PHILIP HALLINGER 
KENNETH LEITHWOOD 
JOSEPH MURPHY 



Foreword by Larry Cuban 



Jmchers 

CXXLESE 
^PRESS 

Teachers College, Columbia University 
New York and London 



This project was conducted under the auspices of the National Center for Edu- 
cational Leadership, a consortium of Harvard University, Vanderbilt University, 
and the University of Chicago. This center is supported by U.S. Departnncnt of 
Education Grant No. R1 1 7C8005. The views expressed in this paper are those 
of the authors and do not necessarily represent those of the sponsoring institu- 
tions. The authors would like to acknowledge the contributions of Elizabeth 
Bon, Melinda Hall, and Rischelle Jenkins in the preparation of the manuscripts 
for this volume. A singular acknowledgment for assistance in the preparation 
and management of the book goes to Charles Hausman. 

Published by Teachers College Press, 1234 Amsterdam Avenue, New York, NY 
10027 

Library of Congress Cataloging-in-Publication Data 

Cognitive perspectives on educational leadership / edited by Philip Hallingcr, 
Kenneth Leithvvood, Joseph Murphy. 

p. cm. — (Critical issues in educational leadership series) 

Papers originally presented at a conference held at Peabody College, Van- 
derbilt University in September, 1991. 

includes bibliographical references and index. 

ISBN 0-8077-3278-8.— ISBN 0-8077 -32 77-X (pbk.) 

1 . School administrators— Training of — United btates — Congresses. 2. Ed- 
ucational leadership— United States — Congresses. 3. School management 
and organization — United States — Congresses. I. Hallinger, Philip, 
1952- . II. leilhwood, Kenneth A. HI. Murphy, Joseph, 1949- 
IV. Series. 

LBl738..S.Cb2 1993 

378.ril— dc20 93-22705 



ISI3N ()-R077~.52 78~8 
ISBN 0-«()77-.5277-X (pbk.) 

Piintt'd on acid-frtv paper 

ManuftK tored in the United States of Amciica 

99 98 97 96 9S 94 9^ 7 6 5 4 3 2 1 



5 



Contents 



Ijinif Cuban 
Introduction 

Philip llaHiuiu'r. Kctmrth lA'itlncood, and josrpli Maq)hi/ 

Parti 

Classifying, Framing, and 
Defining Administrative Problems 

('hnrlcs T. Kcrchticy 

2. lu(*iA(Ia\ Kj>ist(Mn()l()g\ it) ScIuh)! L(*a(i(Msliip: Patterns and 
V\( )S|Mt ts 

I AC (I Hohtian and rrnvarc E. Deal 

'^. Huw C.'l^Os (!l!anj]!;(''rluMr Minds 
Jul It I C. ClidnirU 

'\. Pra<j[n)atisin, Paiiicipalion. and l)ut\ : \\x\\\v TIumuos in 
Sup(M'iiit(MKlcMUs IMohlrni-SoUinijf 

77/// Ratni and Krnnrdi Lcidinood 
Part II 

The Nature of Administrative Expertise 

r>. TIjc Dcvolopntcnt ol hAptMiisc: hnplications Idr ScIuk)I 
Adnnnistralors 

Kaihh'i'ti L Olidc and foscjih Mnrphtj 

(i. Practical Prnl)KMU-S()I\ in^ 
Riritard K. WaiS^in f 



vi 



Contents 



7. Tlic Relationship Between X'ariations in Patterns of School 

Leadersliin and (^roup Probleni-SoKiiig Processes 103 
Kenneth LeithiKuul and Rosannc Stcinharh 

S. Trees and Forests: Details. Abstraction, and Ex])erience in 

Prohleni-So]\inj!; 130 

Derek J. Allison and Patricia A. Allison 

9. A T]uM)retiea] X'iew of the Devolopnient of Expertise in 

Credit Administration 146 

Frank R. Yekoricli 

Part 111 

Applying Cognitive Perspectives 
to the Preparation of Administrators 

10. W ho Ya Conna Call? 

Thonirhts About Teaehinu ProblcMn-Solvinu; 171 

John D, Bransf(n'(l 

1 1. Ai^prentieeship in Problein-SoK in^. t]\t(Muhni!; the Cognitive 
Apprentieeshi]) Model 192 

\ona A, Presfine 

12. A I)(\sicrn Slndio lor Relleetiw Pnictiee 213 

Atnt Wrnier llai~t 

13. Learnini!; from Teaeinnii;: Problems. Prohlem-Konmdation. 

and tlie Enlianeemeut of Prol)]em-SoKiui!; Capa])i]ily 231 

/. a. T. Keketj 

14. Prolileni-Based l/'arninjj; in Medical and Manajierial 

Luhieati(Mi 253 

Vjhiin M. Hii(l<ies and Philip U(dluv^cr 

(!onelnsion: Tlu* Kxpertise ol Kdncational Leaders 2r*>^ 
Kenneth Leithnaod. Philip llnUinner (nid j(fse]}h Mnq)hi/ 

Index 2S1 
.Vbont the ( 'ontribntors 291 



Foreword 



Th(»sc articles that Philip Hallingen Kenneth Leithwood, and Joseph Murphy 
have brought together and edited were* presc nted iis papers at a conference 
held at Peabody College, \anderhilt University, in Septeniben 1991, I had 
wanted to be there hut other conunitnients prevented nie from attending. For 
nie, the next best thing happene<l. The editoi's asked nie to write this Foreword, 
giving me a S(»cond ch.ance to read the papers after they iiad been rewritten 
and edited. In reading these articles, most of which apply research findings ol 
cognitive psvchologists to educational administration, I u'as reminded of the 
intellectual histor)* of the field its(»lf, particularly its character as a craft and 
applied science. 

Briefly, the preparation and professional dev elopment of principals and 
supeiintendents went through at least two ]')hases. From the early decades of 
the t^v(MUi(*th century to \\ brid War 11, universit)* prc^paration drew on the c\i)e- 
riences of admini,strators extracting rules and prescriptions for newcomers to 
pursue while adding to the formal enrneuhun specialized subjects (e.g., finance*, 
plant maintenarice, etc.). It wius a "how-to" approach connnon to the early 
.stages of other professions as thev became institutionalized within the univcT- 
sity. The second phase began after World War 11, particuIarK in the 1950s and 
196()s, whc^n many educational administration professors borrowed heaxiK' 
from the social sciences, especiall}' psycbolog), sociologv; and political scicMiee, 
to create* theories of administration, leadcTshii), and organizational behavior in 
schools and districts. These theories were used to guide the preparation of new- 
comers to the occupation and programs for practicing administrators. 

Not until the late 19T()s and (*arly 19S()s, after findings from resc^arcluM's 
w!i<) investigated nonrational features of organizational behavior began to seep 
into the dunking of opinion-molders uithin educational administration, were 
S(»rious (piestious raised about the value of theoi*\ -driven preparation of prinei- 
|xils <ind snp(»rintendents. The growing debates within the field al)out die obvi- 
ous limits to research findings in shaping praetic(\ and the noticeable lack of 
investigations of what administrators actually do, diminislu^cl hope for the fu- 
ture ol'the occupation. Tlu* .sudden frenetic intercvst in the principal as an in- 
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stnic'ti(Mial loader in tlu* carlv to inicl-198()s was an instance of a field helns^ 
drivcMi l)v policv pressures for concrete results from research and the lack of 
usahle tlu^on" to help practitioners grow effective schools. Researchers and poli- 
cymakers produced lists of hehaxiors that "effectiw" principals were ohser\ed 
to he usint^ in schools lahelcd "effectiv(»/' These lists of hehaxiors were con- 
verted hv r(-:earclKTS and policymakers into prc*scriptions. regardless of die set- 
tintr, (or nc^w and vetc^ran principals to use in their schools if lluv desired to 
hcvouic instnietional leaders. By die late 198()s, die auihignous and even nega- 
tive exidence of such efforts \ielding desired outcomes were ohxious to in- 
formed scholars. 

If an\lhingj)v the* hitc^ 198()s, dcvp skepticism, often slipping into cvnicisni 
ahont the (jualits of existing research and uni\(M'sit\' preparation, pcMuuMted the* 
dunking of professors, practitioners, and policymakers committed t(^ educa- 
tional administration. 

Within diis climate ol professional opinion, this \ olinne of articlc^s appears. 
The book sunnnari/es and applies the last two decades of finchngs from cogni- 
tive p,sycliolog\ on l(\u'ning, die creation of knowlculge and its daily use, and die 
importance of cont(»\t. The volumes dieoretieal anchor in cognitive psvchologx 
should give strength to those who see xiituc* in social science res(\u*ch guichng 
die field. Tlie xohnnes conccMitration on die mind of the indixidual administra- 
tor offers rcMKAved hope to hoth profc^ssors and practitioners that a particular 
administrator can makc^ a difference^ in the lives of teachers and pupils. FinalK , 
the \ ()lnuK*s stress on the social construction of understanding and the critical 
iujpoiianee of the setting in shaping practice should give comfort to those who 
have p(Tsist(*d in heliex iug that a deep luiderstaudiug of context is an essential 
])rior condition for leadership. 

The strcMigths of this vohuue are consiclerahle. I'irst, the research findings 
of cognitive psvcliologists ahont how inclixiduals learn are applied in a scM ions 
manner to tho>e ])rc^paring to Ikvouic |^ractitiouers. those wlu^ are new to tlu' 
field, and tlios(» who have been engaged in practice*, Wliih* occasional aiiieles 
have hecMi wiittcMi aimed at using cognitive pcMspectives to understand further 
whv principals and supcM intendents do what they do, this collection <)f articles 
niecK eo\cM'S a range* of topics that would appeal to those who tCtieh aspiring 
administrators, work with practitioners, and stiuK their acti{)us. 

Second, the xolnuie is rich in its rmcIi across s(*\ cral dor.iaius within edu- 
cational administration. Professors report results ol tlu^ir using cognitive per- 
spe(*li\(*s lo r(*shape courses they have taught in (»ducalioual achuinistratiou. 
Ucsearehers reporl on studies of prinei]\ds' and su;)erinl(Midents' thinking 
aiiout praetieal problems and how thev solve them Investigators sunuiian/(* 
liudiugs on how expertise* is d(*v(*lop(*d and bow io\i(M*s and (*xp(*rts displav 
their knowledge in both sc hool and uous<'hooI se'tings. 

Third, tlu* sbaip fot us on the intentions, ' alnes, and beheis of indixichial 
adniinistrators coping with eom]^lex situatiors in unicjue settings |^roduces in- 
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.sii!;hts tluit have radical implications for preparing administrators, should these 
insights he put into practice within universities. 

Finally, the volnme asserts clearly the impoitanee of theories that combine 
wise practice, reflection, and context as critical <^lements in revising mainstream 
assumptions about what educational administration can and cannot do. Bv 
clcarK focusing on the individual's intentions, knowledge, beliefs, and actions 
within a unicjuc* setting, this book adds a missing piece to the cMiicial question 
oi' *\vby" administrators act as thcv do; of more impoitance, however, the writ- 
(M*s a.sk differ(Mit (jnestious that derive* from the context. They ask *\vhen" and 
"where * and suggest that th(\se arc* necessar\- (juc^ries for n^searchers, prae- 
titiouers, and policymakers to ask. 

While there are considerable strengths, there arc some limitations to the 
volume, most of wiiich derive from publishing diverse conference pap(»rs on 
the broad topic of "cognitive perspectives." For example, bv concentrating on 
individuals' problem-solving and creation and use of knowledge there is a mild 
tilt (ovvard rednctiouisui: W hat administrators do depends on what they think. 
W hile such a position is a worthv corrective* to Ix^havioral tlu*ori(\s and prescrip- 
tions that denied evcMi tin* merit of i\n iidnunistrators intentions, values, iuul 
beliefs, it uonetlu^less ignores the impact of political, organiziitioual. and cul- 
tural factors in shaping administrative behavior. Fortunately, the editors in- 
eluded at least two papers in the volu nu» that attended U) these other factors 
in diseus.slng princ ipals imd superintendents. Striking ci balance* be*^veen the\se' 
varie'el faetens remains a elileMumaiu the^ fie*lel itself and, in all fairness, is beye)nel 
the* sce)pe' e)f this i)e)ok. But the* tilt is tbe're* auel re*ade*rs ne*e'd to wateh fe)r it. 

.AneMlie r limitation is the* elee*plv eMnbenleleul ambiguit\ e)f uK)st writers in 
this be)e)k e)veM- making distiuctie)us be't^ve'eMl numaging auel leaeling. Althe)ugli 
the* title' of the* eolle^etiou states that it is abe)ut leadership, rc*iielcrs she)uld knenv 
that tlu'se' autlie)rs (e*xee'pt for twe)) anel e'elite)rs eh) what their ee)lleagues histe)ri- 
eallv have* elone* auel (iirre-ntlv ele). which is te) treat managing and leaeling as 
e'CjuivaleMU teMins. Tlu'v are* not. In fact, as I re^ael the article's, particularly re*- 
se*areh fineliugs e)n pre)ble*in-se)lviug, I ce)uld easily make* a case* fe)r manage*rs 
auel Ie*aele*rs' friuuing pre)l)k nis differe*utly. This pe*rsiste*nt ambiguit\ e)ver what, 
if anv. elistiue*tie)ns can be* einivvn (e)r are* eAe*n we)rthvvhile te) draw) be*tvve(*n 
manage*rs anel le*aele*rs is e*vieleut in this ve)lume*. 

Th(*se limitations asiele*, for tbe*v ele'rive in large part fre)m the* nature e)f 
ee)lK*eting eoufcue'nee* pa]iers e)n a bnuiel te)pie into e)ne* ve)hune\ Hallinge'r. 
LeMthvve)<)d. iUul Muiphv have' ele ue* a signal se'niee- te) die e'e)nnnunity e)f re- 
searchers, prae'titione'rs, anel |X)lie'v ;nake*rs intt*re*ste*el in inipre)ving the* the*or\" 
auel practice* of e*eluealie)nal aehninistratie)n by e)rgani/.iug the* ee)nlere*uee' and 
e*elitiug the pape*rs lor this ve)lnme*. 

I-ariT (!uban 
Stanforel l'uive*rsiiv 
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This voluUH' coutaiiis papers wiitten for tlu* Cognition and Scliool Leadership 
eonCerence lield at Peal)0(l\' College of Vanderbiit University' in September, 
1 99 1 . The conference was co-sponsored In- the National Center for Educational 
Leadership (NCEL), a consortium of research universities supported by the 
U.S. Department of Education, and thc^ C'entre for Leadership Development 
at the Ontario institute for Studies in Education (OlSE). Our goal in designing 
the conference* was to stinndate interest in "cognitive perspectives'* on die prac- 
tice, study, and devc^lopment of school leadership. 

Our inter(\st in this venture grew f om several sources. There was a (iesire 
to exterid work diat wc hud been condueting during tlie 198()s — Hallinger and 
Ntuiphy at \anderbilt and Leithwood at OISE — on principal effectiveness and 
iustructioual leadersliip. In addition, we felt a need to (*xpand tlie predominant 
theoretical and methodological perspectives that were driving research in edu- 
cational achninistration. For example, one question — what do effective* princi- 
pals do? — had led to a set of widely disseminated descriptions of on-the-job 
practices. W hile these descriptions were an incremental iniprovcMiient over the 
earlier knowledge ba.sc* in school administration, they were also severelv limited 
both theoreticallv ;»nd praetieallv, Simpl\ stated, :;tudies of principal behaviors 
and practice's would never provide the t\pe of information needed to under- 
stand how leaders adai)ted to the complex contexts in which the^ worked. Such 
understaiuHug would result only from investigations that inconx>rat(*d explora- 
tions of the thinking diat ac(X)nipanied such practices or beha\iors. 

This recognition began to lead students of school adniiuistratioii to seek 
otluM* perspectives that would better illumiuat(* bow principals cMiact their rok'S. 
In addition, increased ititerest auunig policvniakers in the devcdopnieut of 
school k*aders stimulated a concurrcMit search for educational approaches that 
held greater promise^ for generating usable knowledge for those engaged in the 
preparation of school administrators, This led us, as well as others re|')resented 
in this volume, to study how j^eople develop the rapaeit)' to think and act, to 
the field of cognitive ps\eliolog\. 

(Joguitive i^svehologists had alreadx begun to a|')pl\ lluir theoretical lenses 
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to the anaK'sis of touching and to a lessor extent to the studv of maiuitjerial 
rol(\s in the private sector. As we worked with this literature, its salience for 
the practice, study, and development of school leadership became apparent. 
Somevv'luit independently, research and development projects at OISE, VandcM*- 
bilt Universit)*, and Stanford Uni\'ersitv were exploring issues concerned uitli 
piiiic ipal prohlem-soKing and thinking, the nature and developnuMit of admin- 
istrative^ expeitise, and problem-lxised learning. Moreover, rc^searcbers in otlier 
education domains (e.g., student probkMu-soKing, teacher education) luid al- 
ready made considerable progress on similar issues. 

Thus, we felt that the timing wits right to bring scholars in school adminis- 
tration together with colleagues who have applied cognitive perspeetiws in re- 
lated fields. \V(» invited a diverse group of scholars to prepare papers that would 
address key issues insoK'ed in the application ofeoguitive IVameworks to school 
leadership and its development. 

The volume is organized into three sections. The first section explores bow 
cognitive j)erspecti\'es ilhm.inate the conceptualization of problems — specifi- 
cally the t\pes of problems that school administrators face. While* it has been 
aec(^pted for some time that problem-finding represents an important task of 
l(»aders. these chapters seek to extend our understanding of tb(^ ways that ad- 
ministrators—both inside and outside of education — think about and act on 
the problems that arise* in their organizations and emironmeuts. 

The second section of the book explores the nalure of administratis e ex- 
peiiise, Ciiveu the paucit)* of empirical investigations of administrative probleni- 
soKing in education, important work is included here f rom studies of managc*- 
riii] prohlem-soKing in otlu^r organizx\tions. Together with selected studies of 
problcMu-soKing in school administration, the^^ chapters will proxitk' the Reader 
with a sense of how cognitive perspectives she^^ nt*w light on recuning issuers 
in our field. 

In the final section, the authors examine how cognitive perspectivcvs might 
inform our understanding of the processes that can hv us(»d to assist school 
k^ackMS in learning their craft. Here again, the contributors draw on findings 
fnnn stndi(\s inside* and outside the field of school administratio!! in an attempt 
to bring fresh ick'as to how we think about the educat.vm ol school adniinistra- 
tors. As siigg(\sted abov(\ these ^-hapters locus explicitk' on what has been 
l(»arned about our ability to develop the* capacil)% as Kramers, to think about and 
apph' knowledge. 

In tlie final chaptcM' of the book wc attempt to clarify a set of sali(Mit re- 
search and development issues for those interested in pursuing this avenue* fur- 
ther. As noted at tlie outset, our goal lor the* conffM-encc* and this book has been 
to stinnilatc* diak)gue in our field, not to sell others on the mcMits of this pCM'spc ac- 
tive. We hope that th(» ideas presented in this volume an* sufficiently interesting 
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to accomplish this aim. The test will Ix* the extent to which we begin to see 
iuklitional couinientaiv as well as empirical research in this area in the future*. 

Philip Hallii^iTCM' and Joseph Muq-)hv 
Pc^ibody College, \ash\ille, TN ' 

Kenneth Leithwoocl 

Ontario Institute for Studi(\s in Education. Toronto 



PART I 



Classifying, Framing, and 
Defining Administrative 
Problems 



In this first section, we I)egin to oddross how a "cognitive perspective" can 
inform our understanding of educational leadership. The initial steps in this 
venture involve a series of examinations of how leaders view and inter[)ret 
tlie "problems" they confront in the workplace. The notion that core func- 
tions of educational leadershij) involve problem-finding and problem- 
solving is fundamental to a cognitive perspective. 

This perspective on leadership finds theoretical and empirical support 
from literatures in educational administration, general management, and so- 
( iai and cognitive psychology. Each of these literatures is amply represented 
in this volume. Despite the interdisciplinary nature of this book, we would 
note at the outset that cognitive approaches tend by nature to focus explicitly 
on the thinking processes of individuals. !n the application of this perspec- 
tive to the study of leaders and managers, there is an inherent bias toward a 
"micro-view" of leadership in organizations. While this results in inevitable 
conceptual limitations, such a perspective can also illuminate important is- 
sues concerning the motivations and actions of leaders. 

As studies conducted in diverse organizations have found, leaders tend 
to operate in fast-[)aced, changing environments. Their work is often charac- 
terized by l)rief encounters with many different people, numerous interrup- 
tions, p<irtial information, and c onflicting expectations from multiple constit- 
uencies. In such environments, it has become popular to acknowledge the 
importance of a "vision" to leaders, in other words, where they choose to 
f()( us their attention. We believe that a cognitive perspcH'tive offers the op- 
portunity to belter understand \ho means and [)ro( esses by which leaders 
exercise vision. This is where the book begins. 

Many writer-, have sought to operationalize the cc^ncTpt of vision in the 
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conlc'xl ol'orgdnizolionnl IcMclorship. From n cof^nitive perspoclivc, it is nolu- 
rol lo cxominc how lenders "find the problems" lo which ihey nllend, how 
they dcvelo[) an underslondini; of these problems, ond how their interpreta- 
tions affect subsequent action. Thus, chapters in this section of the book 
explore the processes that characterize and shape the thinking; of leaders 
about their work. 

Lee Bolman and Terry Deal contend that most discussions of leadershi|) 
and leadership development f^ive hif^her priority to problem-solving^ and 
decision-making than to "problem-finding and makinf^ sense of com[)Iex 
and shifting human dynamics." Consequently, their c hapter focusc^s "on the 
cognitive maps that leaders nc^ed to make sense out of their complex 
worlds." Sim|)ly stalc^d, ihc^ c^x[)lf)re how leaders frame tlie problems thc7 
encounter or seek out in ihc* workplace This chaptc»r c^xtends earlier concep- 
liral work on "prof)l(Mn-framing" conduclc»d by Bolman and Deal and pres- 
ents preliminary c^mpiric al findings from studic^s with IcMclers in different or- 
ganizational sc^ltings. 

Over the past sc^veral dc^cades, ii lias become inc reasingly clcvir lhat our 
uncU^rstanditig of leadershi|) must incorporate what Bolman and Deal term 
the "meta-rational" side of organizations. A hallmark of cognitive ap- 
proaches is their concern with the |)roc esses of human thought and action 
as enac tc^l in real or simulated settings. The tools oi incjuiry used in cognitive 
sc ien'.e are vvc^ll designed ior c*x|)loring the met/i-rational bc^havior of life in 
organizations. 

(^harles Kerc hner's c hapter addressees the pc^rs()c\ tivc^s that IcMclc^rs i)ring 
to c^veryday j)r()blcMn-solving. Hc^ further notes that "modern organizational 
theory rests on recognizing limits lo cognitive rationality. . . . We probably 
overedue ate for the unusual and fail lo tcMch students to rec ognize the^ strate- 
gic potcMilial in their everyday aelivilics." \]v subsey^uently explor(s the 
range of strategic potential that lies within the grasp of managers in the c on- 
due I of their normal organizational routines. Here the focus is on problem- 
framing and problem-intc^rprelalion in the daily work of educ ational admin- 
istrators and on the* implications for developing expertise as leaders. 

As Richard WagncT notes later in this volume*, "managers have difficulty 
conceptualizing problems in ways that transcend thc^ir own prior knowledge* 
and experience*"; in most eases, thc*y te*nd to "disecjver what ihe^ ex pen I to 
discover." Wagner's tissertion calls attention to ihe^ im|)ortant role of |)rior 
ex|)e*ricMK c* in shaping a leack^r's peree^|)tions. This observation makes in- 
stances in which prior belie^fs c liange* an interesting opportunity for under- 
standing lh(* (^ynamic s o( IcMdc^s' thinking. 

lohn ( Ilidowell addr(*ss(s this issue as he^ e^xplores ihe^ nature of the e og- 
nilivc* processes that lead e hief e^xeeutives lo e hange their minds about pre- 
viously h(^ld l)e*liefs or dc*e isions. Drawing on empiric a! data from inlc^rvic^ws 
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with sixty-nine chief executive officers (CEOs), he develops and lests a con- 
ceptual model for explaining how and why organizalional and personal fac- 
tors cause leaders to c hange their minds, in ihe context of a cognitive per- 
spective on leadership, understanding the processes that cause a change in 
one's belief system is fundamental to the design of programs aimed at leader- 
ship development. This topic is addressed more explicitly and fully in the 
final section of the book, but imf)ortant issues are foreshadowed here. 

A common belief espoused in these chapters is that richer descriptions 
of how leaders classify the often ambiguous and increasingly Fiiassive 
amounts of information they receive is essential to our understanding of 
Ic^adersbip- Given the previously noted concern with the mela-rational side 
of life in organizations, there is an c^xplicit emphasis in the emerging cogni- 
tive literature in management on how leadc^rs view and subst^iuently act on 
what Tiiu Raun and Ken Leithwood refer to as "sv\/ampy problems." These 
are the mc*ssy problems that IcMclers typically confront in their work — prob- 
lems that are characterized by ambiguity, partial information, unclear goals, 
value judgments, and conflicting expc^ctations. 

In the final chapter of this sc^ction, Kaun and l eithwood pay particular 
attention to the issue of how the values held by leaders shape their concep- 
tion of administrative problems, as well as their actions. According to Raun 
and Leitliwood, the IcMcier's valuers influence which problems are addressed, 
how those problems are interprelc^i, and the solution processes formulated, 
intentionally or unconsc iously, in response. This chapter adds to our under- 
standing of how the valuers of leaders give meaning to their vision. The find- 
ings from their study of the values oi education c hiefs, in combination with 
findings from iho broader cognitive literalUK^s, suggeM that the domain of 
values in administration and leadershij) deserves more* explic it attention in 
preparation and training programs. 
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1 The Strategy of Teaching Strategy 



Charles T Kerchner 



T\\v relationship Ix'hvcen practice and the academy requires tluit the universitv 
have the means for inul(M'Standin;j; how practice works, how individuals iir\ ol\ ed 
in practice come to decisions, and how the\ attack problen-.s. The practice- 
acadeniN relationship also presupposes that it is possible (O teach decision- 
making to people who will or lia\'c entered practice. The tcuiching mission of the 
nuiversitv' rcfjuires insight into huw de(isions ar(^ made and where the points of 
strategic lexerage lie. 

Most of the literature on strategic decision-making involves big bureau- 
cratic choices. As Hickson, Butler, Cvi\\\ Mallorv, and Wilson (1986, p. 27) sav 
of their stndic^s. "The decisions which are the subject of this book are those 
made at the top about bigger mattcMS." As a result, the t'ocus on decision pro- 
cesses is almost alwavs on protractcnl deliberati\c processes that \ield distinct 
decisions. Tbes(^ decision-making process(»s reflect the cogiiitixe iwA organiza- 
tional framework of organi/ritional problem-soKing. To exclusi\ el\' charactenzc* 
organizational strategy and strategic decision-making in this way. however, 
misses umch of its richness and nmeh of its reality*. Decision-making in educa- 
tional organizations is better characterized along thre(* dimensions: 

• Kxternal and internal decisions 

• Discrete and incremental decisions 

• Individual and group decisions 

First, historical examination reveals that the most powerful educational deci- 
sions of the last half centurv* have been made outside of school districts. Since 
World War 11, schools have be(^n transformed not so much by internal strategic 
d.'cisious but by decisions to desegregate, to ' .iroduee categorical funding, and 
to allow collective bargaining. Unlike e()r|')orations, schools grew in enrolhuenl 
and then contracted not because of strategic plans about mark(*ting or p>rO(luc- 
tion but in reaction to family decisions to migrate ajul to procreate. 

Second, discrete and incremental decisions diffc»r. The conventional litera- 
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\\iw csscntiiillv ck'fiiK'S a stratc'j^ic decision as oiu* at the cmt(M- of tilings. Other 
clc'cisious nuiy Ibllow fVoin it. hut the hig decision sets the precedent for the 
suiailer deeisions that follow. "Preciirsiveness ' and "raiitv " are the terms used 
i)y Hieks<)n et al. (1986, p. 41 ). Stratepc direction is not always detenniiied in 
this way. Oiten, strategic chreciion is die result of eidier a series of decisions 
link(*d by tinu' and feedhack or a chister of decisions made ro!ative!v indepen- 
dently. The strat(*gic importance may he recognized only in retrospect 
(Marcii & Olsen. 1976). F(Me\am[)!e. the enm\dativ(* effect of categorical fund- 
ing ))rc)grains, each enacted to advance and protect a class of students. ma\ he 
to fonuali/e the organization, making timelv student ser\ice deliver}' difficult. 

Internal decisions aiv fmiher dividi^d into group and individual onrstions. 
The literature frecjucntiv considers decisions nuide hv groups, sometimes 
gnrups estahlishcd specificaliy to make big decisions (Allison, U)71; Kle!!(*r, 
19S3). Some of the groups op(Mat(* under govcM umcut or cuiporate secreev, 
such as John F. Kennedv's crisis council during t'u' C^uhan Missile CJrisis. Some 
operate in i\ic opcMi, fn both cases the orgaui/.aiiou and the pariicipaiils iccog- 
ui/e the k)c\is of the decision, the legitimaev of the decision-makcMS. and tlu* 
fact diat a deeisiou will emerge. 

Other strategic decisions are made nmch more privat(»!\. centcM ing around 
single indi\iduals. who ma\ or mav n{)t lead orgaiii/iiiions. Autocrats, entrepn^- 
neurs, and treaty n(*gotiators makc^ decisions with organizations in niind, hut 
the process of making decisions differs markedly from diat used in group 
decision-making. 

These three dimensions produce the six-celled giid shown in Table 1,1. 
FAternal decisi(Mis can be of the conventional interest-group vaiietv; they can 
i)e revolutionary "svstcms shock" (h'cisions deliberatelv madc^ to force clian<:e; 
or thev can rc^sult from n)an\ intli\'idnal or famiK' decisions. Oiscretc group 
decisions are t\])ilied bv conventional bi«; decisions. Incremental group deri- 
sions are typified as "inuddling through." a series of innnediate connections 
between problems and solutions. Indi\idual strategic decisions take the form of 
di.serete acts (jf entrepreneurship or other authoiitaiian ck'cision. or they repre- 
sent tlu^ gradual result of adopting new teaching or nianageiial practices. 

What is the value ol these distinctions? Mrst, different decision processes 
(\])ifv ciK-U of the six cells. Thv d(»scriplive lheor\' of strategic decision is altered 
depending on the t\pe of decision process eleet(*d. Second, teaching about stra- 
tegic decision-making is as nmeh a matter of knowing how to mo\-e derisions 
from one c(*ll to another as it is of accjuiring craft knowledge of lechni(|nes 
within a cell. Tlu* job ol a ehiel Cxecntixc, or a teacher of chief executive's, is to 
guide decisions to the setting in which better decisions are likely to be made. 
The (pialitative dimension that mulerlies strategic dccisk)ii making is what to 
decide and where to decide it. Thus, the argument in this eha])ter rests partiv 



13 



77?e Strategy/ of Teaching Strategy 7 
Table 1.1 A Typology of Strategic Decisions 





External 


Internal 




Group 


Individual 


Oiscrete 


• Interest Groups 

• Revolutions 

• Unitary Politics 


• Conventional big 
organizational 
decisions 


• Entrepreneurial 
decisions 

• Treaty decisions 
among elites 


Incremenial 


• Erosive trends 


• A series of 
incremental 
decisions 


• A series of 
individual 
role taking 
decisions 



on the work on prohlcMn-lraining (Allison, 1971: Bolnian & Deal, this volunio). 
ln(li\i(lnal (Ic^cisioiis connote biases, worldviews. and cognitive frames. Cronp 
(leeisions involve the problem of combination or SMithesis, External decisions 
involve niore explicit political calculation and manenxering. It is the combina- 
tion of these approaches that giv(*s us a full \ie\v of strategy' (Sclnvenk, 19<S8), 
That is. part (jf that which makes decision-m;;ldug strate'gic is the capacity' of 
a given proc(*ss to find strat(\gic cont(MU. a process aided hy taking nuiltiple 
perspectives to problem-framing. 

In the ibllowing secticms of diis chapter. I explore each of the dimensions 
shown in Table 1.1. First. I consider discrete versus incremental decisions, then 
indi\i(lnal xcm'sus group decisions and external versus internal d(Tisions. The 
final section returns to a discussion of the* relationship of these dimensions to 
leacliinti; strategx. 

DISCRETE VERSUS INCREMENTAL STRATEGIC DECISIONS 

Modern organizational theorx- rests on n^cogni/ing limits to cognitive^ ratio- 
nalit\-. TIk' inability to optimize s(>parat(*s Simon's (1957) "administrative man" 
from economic ratioualit\. Kwn as compntcMs were increasing the capacity- for 
calculative dc^cisious. the dcA'clopers of new fields, such as operations rc search, 
warned of their linntation; 

Tlie sort (}\ simple c\plicit iiiodcl wliu-h operations rcseatchers are so profi- 
eie!it in using Ciin ccrtainK rcHect most ol the significant factors infliieneiiig 
Iniffic- control on tlic (icorgi* Washington Hndgc. hut the proportion of the 
r('l(*\ant rralitywhic li w(» can npresiMit hv anv such model or models in study- 
ing, say a major forci<4n-polic\ decision, appears to lie almost trixial (ffiteli, 
l*r)7, p. tisk' 
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If OIK* cannot be CidciilatingK rational then one ean, in Lindbloni's (1959) 
words, "nnuldle tluougli." lan(l!)loni reeogni/ecl tlie ijilu^rent valne of small, 
nieasnnnl steps in solving immediate problems. Siiuill steps lead to an in- 
tei1\sining of valnes and empirical analysis. The idea tluU \alnes should be 
clarified, and in advance o( examination of alternati\e policies, is appealing. " but 
often there "an* no preferences in tiie absence of pul)lic discussion sufficient to 
bring an issue to the attention of the electorate" (p. 81). (P'or a description of 
the role of values in public schooling, see Chapter 4 bv Raun and Leithwood.) 

The primacy of action informing consciousness and values is conmion to 
both radical theon and contempoiarx educational reform strateg}'. Reformers 
in Jefferson C'ountv, Kentucl-rs, have adopted Schlecht\ s phrase "little* tries" 
{ 1990). Indi\iduallv. changes need not be* particularly heroic or radical for the 
combined effect to be significant ^KcTchner, 1991b). The ^little tries" philoso- 
phy is consistent with Gages (19S5) findings about progress in the soft scicMices: 
Few reforms will \ield huge outcome (*flc*cts but man\ will \ield a 2-3 percent 
diflereuee. Weiek (19S4) in\okes die same concept in noting that successful 
football t(»ams distinguish them;elves bv not making mistakes when ihvy play 
weaker opponents rather than by always knocking oif powerful rivals. Programs 
that aim at easv targets can (juieklv l)(»come part of a school's repertoire. Making 
man\ changes insulates schools from the accMisation that an\ single change has 
failed. 

The risk of little tries is t^vofold. In some cases the* sum of the parts is 
insiginfieant. C^hange sonK*times rc^cjuires discontinuity. Second^ a series of 
small decisions may become disjointed and circular in their logic, th(* dog chas- 
ing the tail of whirling preferences l.Vrrow, 1974). As the decision topic movers 
Iroin person to person and me(*ting to meeting, th.e "traj(*clon" is seldom 
straight (llag(\ 198()V It pauses while* further information is sought or disputes 
are resolved, and it ma\- reevcle time after tiiue iHickson et al.. 1986; Mintz- 
berg, 1973^ 

The Boundary Between Incremental and Discrete Decisions 

Though their power is bv no means absolute, managers ean stronglv influ- 
(Miee a decision s discreteness or inerementalisni through stnicluring the deci- 
sion process. Routine periodic decisions, such as setting the annual budget, are 
imlikelv to produce no\el ideas or bold departures from the past. While the 
decisions may involve serious issues, such as budget cutbacks, they are unlikely 
to produce new direction or leadership. Prei")lanned organizational routines 
take over (.\llison, 197I-. llickson et al.. 1986). However, a manager can t'-ans- 
fcM iM the* decision into a discrete one in at least three wavs: Declare a crisis. 
( reate a mandate, and define a large decision. 
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Declare a Crisis. A declared ciisis cliaii^rs (lie rules for (U'eisioii-makiui!;. ( Iri- 
sis lei^itimaU s a clucl cxccntixi 's personal invoKciin'iil in inaUcrs dial woiiltl 
uorniallv he snhordiiialcd. (!risis allows lower- level sid)ordinates to (leliluMate 
with toj) niaiiajj^ers. and it creates an expectation ol patiid)i'cal\inii clianj^e 
(K(MX'lnier Sclnister, n)S2). Some origan i/ational crises, sncli as a fire in a 
si liool or a riot al a loolball ^ainc, an* i"ecoi:;ni/.ed sponlaneonsK; but others are 
declared. Vnv c\anii)li\ .A Xalian at Risk was worded and |)resenled to deliher- 
atelv cicale a ciisis in pnl)Iic education. It cK^ailv succeeded. In a matter ol' 
inonllis, pnhlii' education mo\ cd Irom {)l)scm'ilv to the c{'nlei- of pnhlic dehalt*. 
'i'lie educational relorni moMMiient ol the HiSOs and l^)i)()s sustained public 
attention o{ u;reatc' inttMisitv and dination than the hS months usual ioi a pub- 
lic issue 

Create a McUldal(V Manai!;ers can hind ihemscKcs and dicii ori:;ani/.ali(Mis to 
making lar^e. discrete decisions h\ crealini^ an external mandate lor chaui^c. 
X'irtnalK all ol the sch(»oI districts that have lakeii on laru;e-scale rest rnclurini^ 
or revitali/ation in (he past di-cadc used |)restiji;ious external hoards or comuiis- 
sions to deelai'c that ehaui^e was neccssaiT (liill, \\'is{\ (S: Shapiro. lUSJ); 
kerchncr. K.(ti)pich. Kiipj;, <N: Weeres, 

Define a larj^e Decision. !,ess diamalic and mow intern. il. ehici ('xeculives 
can ci'eatc ad hoc conunitlees speciiicalK to take on laru;e decisions. In hiu;hcr 
edncatjon this de\ ice has hecn used to address prohlcnis that |)r(»\ed intractahle 
ihronirh taeullx senates, adinniislratis <» councils, oi" otiiei- con\ cntional means 
(Keller. n)S3^ 

Manat!;erial inaction allows oru;ani/.alional routines standard ojx'iatini^ 
prcK-edures to take hold and govern decision |)atterns Manau;ers who seek 
slahilitx cieate and intensil\ these routines. l\ach of th<' same school districts 
that cicatcd exlein.il ni.nulates to initiate their reiorm cdoils c reated internal 
reslrjielnriuu; councils to rotilinizc the chatiijcs. Pittshurt'Ji. Mianu, and San 
niei:;o schools haxc cicaled such entities. These r(*lornjs illustrate tile imi)or 
lance ol" nioxemenl hetweeu discrete ami inciemental decisions in the same 
reiorm ])rocess As Slarhnek and \vslroni note. "A well (lesiu;ned origan i /.at ion 
is not .1 stable solution l(t a( hiesc. hut a dexclopmental |)r(K'ess to be kept ac- 
ti\e" {H)SI. ]). ( :(,)). 

INDIVIDUAL VERSUS GROUP DECISIONS 

t !ou;uition bounds iudixuhial slialeiz;\. 'I he ( {'utr.il idea ol humans as ad 
uiiiHstratois is (hat oi liounded latioualitx. < )ui inabilitx to hold and operate on 
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more tlran a few facts or concc^pls at a time limits ihc wavs in wliicli \\v attack 
prohlcms. \Vc hivak problems into snuillcr parts, work srtpioutiallv, and seek 
satisfactory' rather tlian optimal answers. Sophisticated strategy' rests on schc*- 
niata. cognitive rcpr(\sentations ol relationships that constitute eonimon-sense 
social theories {Scliwenk, 19S9). 

('ognitiv(^ theorists argue that powerful general models exist to expand the 
capacity of individuals to solve problems and that research ink) ihv work ol 
expert problem-solvers, such as chess masters and c^xpenenced professicnuils, 
provides examples. The ])riniar\' limitation on individual problcMU-soKing abilitv 
is thought to reside in the inherent limitation of working memor\' to store and 
op(Tate on information, a limitation thought to be on the order of six or seven 
items (Fredeiicksen, 1984). It is argued that training can assist in increasing the 
number of problems to which an individual can respond automatically, "Once 
a process beconu^s automatic, it can b(* cariied out rapidlv, with a mininmm of 
attention, and witli minimal dcMuands on the limited capacity of wcM'king !uem- 
ory, making it possible to use that eapacitv to deal witti more complex or noxcl 
aspects of a problenf (Frederiksen» 1984, p. 391). 

In an eutrepreneurial setting, or in oihcr organi/.ational settings siibject to 
clo.sc personal control, a leadcM s schema or worldview becomes the organi/a- 
tions strategy -making mechanism. Mint/berg and Waters (1982) tracked 
strategy-making at StcMubergs. a (Jauadian retailer led for Uiore than a balf- 
centun by one person, Sam Steinberg, who guided the business frofu a ntom- 
aud-kicls enteiprise to a n ..Itidixisional coq)oration with sales of more than Si 
billion. Over the course of 57 years tliere were only six strategic shifts, three 
major onc^s. After conelnding their studies. Mint/berg and WatcTS argued. "The 
conception ol'a novel strategy is an exercise in sxiUhesis. which tApically is best 
carried out in a single. inforuKul iirain * (p. 4VKS^ 

The literature on organizational transformations characteri/es leaders as 
bold decision-makers. From Drnckers (1976; ease exam])l(^s to Peters and W'a- 
terman s ( 19S2) hercjic managers, \\v are presentcHl with ]")ictnres of individuals 
who so dec ^pK' "knew" thcMr organization that thev could walk confid(Mitl\' into 
an uncertain future evcMi when things looked bleak. As Mintzberg and Waters 
(1982) said of Sam Steinberg, "This is what ga\e the organization its spiiit. its 
(hive. . . . Mood cannot be (hsco\mted as a factor in strat(»g*e bebaxior * (p. 495). 

\!intzl)erg conchuh^s: 

I'liis studv shows how effeetixc sncli kiujxvlrdi'f can he xxheii it is nHiccii- 
Iratfd ill oik* iiRlixidiial wlio (a) is hilK in chari^c (having do need to coiiviiKc 
othcTs with different xicxvs aiul dilfereiit levels of kncjxvlcdge. neither snh(»rdi- 
iiates beioxv nor superitus at some distant lieadcjiiarters); ih) retains a stronii;. 
lonn term eoininitinent to his organization (kntAxini^ tliat. ijanini^ a natural 
disaster, it is lie who xxill Ix* here in llie loiii^ niii); and (( ) [)ossess(»s the \ision 
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and al)i!it\- to switcli Irom luurow f(K'Us to l)roaJ prrspcctixc. ... No otlicr 
mode of stratc^V' inakinji; can proxidc the tlcgicc of (IclilxMatcncss and of 
nit(\i:;ration ofstratc^cs witli each other and with the cnvinmnuMU. None can 
|)ro\id(* so clear and conipK^te a vtsi(Mi of direetiou, yet also allow tlic ilexihil- 
itv tn ('lahoralc and rework that vision. ( Mint7h(*ru;, Hj73, j)p. 495— 49f-)). 

Tlie weakness ol ;i sin<^le iniilicd mind appr()aellin^ a decision is tliat it lias 
no limits otlicr tlian its own. \\1ien ('ntre]^rcMKMinaI decisions are wr(m^. tlu»v 
are oltcMi jrlononslv and dranuitically wront^. Scliwcnk ( 198S) writes oftlu^ deci- 
sional schema accpiired l)v Jolm l)(*I^)rean at (General Motors and carried into 
tlie ilMated vehicle that horc liis name. Ilii^li prodnction and exciting cars made 
DeLorean snccessfnl at (General Motors, ft also led him to scale* prodnction of" 
his own cars at a rate six times that which nuuketin^ firnis estimated initial sales 
potential to he, 

li. creasing the Capacity for Individual Decisions 

Decisions do not easilv dehnreancrati/.c. As one execntive pnt it, "Asking 
a larire coni|iany to eni^at^e in entr(*|irenenrship is like try ing to g(*t an ele]^hant 
to ice-skate" ( Barmash, 1971 , p. 9), Mov ing decision-making from gronps to an 
individnal re(|nires managerial intencMition. Individnal discrete* decisions are 
associated with treaties l)(»tween powerlnl (ditc^s and entrcprenenrial h(*ha\'ior 
ol* individnal leadcM's, snch as a Steinherg or a DeUjrean, In (Mther case, they 
represent a conccMitration of decision-making capacitv in a singh^ indi\'idnal. In 
projMietorships owncMshiji concentrate's (l(*cisional capacitv, hnt in large coipo- 
rations and piddic hnreancracies, with thick mannals of organi/,ati{)nal policy 
and rontines, the ahilitv of indi\ idnals to mak(^ decisions nnist be created and 
gnarded. 

Secure internal anthorit\' enhances a manager's eapacit\ lor tnMty-making, 
Bonndaiy spanning - working between one* organization c^r snhnnit and an- 
other- -is risk\'work, Labor n(\gotiators and others who routinely p(M form snch 
tasks are fre(|nentlv snbject to lunsh criticism wiihiti ihciv own organizations. 
The abilitv to create treaties re(jnir(»s tin* abilitv U) withstand, ignore, or delegit- 
iinate internal criticism, (Consider, for example*, the recent histoiy of labor rela- 
tions in the Pittshmgh public schools. 

In tlu^ mi(l-19S()s both aiperintendent Hichard Wallace. Jr,. and union 
presi(l(M)t Albert Koudv held secure positions (Kerclmcr, l91)laV Wallace had 
been brought to Tittshnrgh in 19SI bv a reibrm-niinded board ami had (estab- 
lished a reputation for tough-minded, data-(lri\(Mi change, h'ondv. who had led 
the Pittsburgh K(*deration of Teachers for more than 2()\'ears, had noconsjiicu- 
ons electoral rivals. 1 .abor negotiations had l)(*en tongh and there had been lour 
strikes, but i\ie new reforms created an incentive for peaceful settlenuMit. In 
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19S5. Kotidw W allace, aiul scliool lioard president Jake Milliones settled a labor 
contract a \'ear before the |)rior contract expired withoiit gonii; through tbe 
conventional bar<i;ainin<; process. The contract was a symbol of "labor ])eace'* 
(lestiru*(b in tlie words ol tlie Pittsburgh Pi)s(-(l(izrtfi' ( 19S5V to \!)w the schools 
*^ven more national visibility/' The settlement itscdf was reached "ver\' pri- 
\ately/' accordini^ to a nuion settlement announcement (Pittsburgh FedcMation 
oi'Teaehers, I9S5). The school hoard and thc^ union nciiotiatini^ team knew lliat 
talks were imdcM- wav, but thev were not party to the discussion. The 2,100 
teachers at the ratification meeting overwli(dnnn^lv approved the contract, as 
(lid the* school board. 

The capacit\' lor iudixidnal decisions is increased b\ cnMting organiza- 
tional salet\ /ones lor chanj^c and (K^velopment. Two t(vlmi(|iies an* bcini^ us(m1 
by school districts eni^aged in reform and rcstrnctnrini;: the creation ol Experi- 
mental ori^ani/ations within the larger public bureaucracy and tbe delib(»rat(» 
dexolutiou ol' decisions to .^chool sites. The l)ad(* Oonnty (Florida) Public 
Schools Saturn Schools projects excmplifv setting up experimental organi/a- 
tions Kach Saturn school follows a nnicjuc design. In tbe case o( South Pointe 
Klenientan School in Miami Beach, opened in 1991, a joint venture was cre- 
at(Ml b(»t\veen the school district and Minneapolis-based Kdncation Alterr i- 
ti\('S, Inc., which runs tAvo private sv hools. The sanu^ school s\st(Mn lias also 
experimented with site-based decision-making, allowing budge'aiT decisions to 
b" mad(* at schocOs and allowing schools to se(*k waivers ol nn,ou contract ])ro- 
visions, school board r(»gulations. and even slate laws. 

Group Decisions and Their Limits 

Individual decision-Uiaking has natural limits. lM)r Steinberg, th(* need lor 
public financing, wiiich occmrcxl in 1953. brought his organization both outside 
lenders and a s(*t oi new stores with which the leader had no ])ersonal experi 
ence. .\t the in(iivi(lnal-grou|) jmictnre, strategi/ing luH-omcs more com|)le\ in 
two wavs. First, indixidnal cognitions change as people < i)u\v lo reeogni/e the 
effects ororg.mi/ationa! and |)olitieal factors that had been uniniportant before. 
Second, the decision |)rocess changes radieallv. Tbe process is (lri\cn bv multi- 
pl(* individual strategic decisions, with each individual possc^ssing a different 
cognitive scheme, Tbe juxtaposition of individuals with dinerent cognitive* 
sehenies is rccogni/.ed in such classic^s as Allison's (1971) descri|)tion ol the ( >u- 
bau Missile ( Crisis. Some partiei])ants, such as Hobert KcMinedx, viewed the 
e\('uts as j)riniarilv |)olilical. wiiil<M»thers, such as Robert McNamara, saw thcni 
as needing an ccononn'calK rational solution. Sometimes the participants an* 
unaw are thai otlu^rs are thinking (»f the problem dii'lerently, as Henjaman ( 19S0) 
lound when she traced tbe cognition ol |)articipants on a go\ernor's task force 
on earU childhood education. Sonictinies dcH'ision participants are lit< Mv 
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plaving different games. Tliey seek clifTerent objectives, and count different 
outcomes as winning (Long, 1958), 

Indixidual cognitions are interspei'sed with organizational processes that 
extend o\'er time and ha\'c uncertain participation patterns. Marcli and Olsen 
(1976) describe an incomplete cvcle of choice in which individual preferences 
do not necessarily lead to actions to achieve those preferences. In studies of 
university', corporate, and government decisions, the)- found indi\idual partici- 
pation highly fluid. In verv' lengthy decisions, the people who began the decision 
process were seldom those present at the end. 

The complexity of organizational decisions makes matters of structure and 
process difficult to imra\'ei. Hickson and his colleagues (Kickson et al., 1986) 
attempted to -reate an ordering of what counts by studying more than 150 ma- 
jor managerial decisions in 30 organizations in England ranging from 100 to 
more than 57,(K)() employees. 

Tliey describe three different group decision processes: 1 . Sporadic: often 
nmltivear processes beset with di.snipting delays, interruptions, more sources 
of expc^rtise with greater differences of confidence placed on information and 
views, more informal interaction* and final authority at a higher level than the* 
decision participants. 2, Fhtid: relatively speedy processes handled in relativ(»ly 
formal settings with nuich discussion chaunellc\l through prearranged sub- 
groups, fewer disniptions. 3, Canst nictcd: allowing less scope for negotiation, 
made at a Ic^vel below highest management, generally rel)ingon Internal rather 
than external experts. Generallv less eompk^x and with less activity 

The complexity and politicalitv of decisions statistieallv mapped on the 
three decision types produce three classifications: 

Voilex-Sporadic Decisions. Vortex decisions are infrequent, vvcighty, and con- 
troversial matters from which "eddies run throughout the higher echelons to 
suck (^veiyoue and everything into swirls of activity" (Hickson et ah, 1986, )). 
174). These* decisions tend to be complex, although not necessarily precuvsive 
or determinant of future decisions. They also involve contentious political inter- 
ests influenced externalh'. 

Tractable-Fluid Decisions. Tractable decisions are less complex and serious 
than vort(»x-sporadie tmes, but they oft(Mi have diffuse cousccjucmiccs. TIk^sc 
decisions aa* rare, but appear to have c()!ise(|nenc(*s for the futun*. Politicallv, 
thev are noncontentious. Fewer spc^eialists from tb(* organization are involved 
and fewer are called in f rom outside. 

Familiar-Constructed Decisions. Faunliar decisions concern recognizable 
and limitcnl (|nestions. They ire the least complex or unusual, and their eousc*- 
(|Henees are limited. These o^'cisious follow standard operating pvoecHlures. 
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"Management can guide this sort of decision along constnicted pathways which 
Iiave Ix'en traveled bv its predecessors" (Hickson et al> 1986, p, 185). 

The Boundaries of Big Group Decisions 

(iroups tend to rationalize the decision process and moderate the out- 
come — the more familiar the decision, the more moderate the process. Thus, 
tlie\' create* an organizational paradox. Organizational learning takes place 
through practice, incUidiug practice among groups or teams of workers. This is 
how organizations leani (Hedherg, 1981). Responses that match stimuli will 
become increasinglv likely to be evoked bv similar stimuli in the future. Prob- 
lems that are no\'el to beginuf^rs become routine to experts. Process criteria are 
frecjuenth* substituted for outcome criteria. The question becomes "Did the 
group use a good decision process?" rather than "Was the decision successful?" 
Public bnreaueraci(*s, in particular, show a marked tendency toward judgments 
of decision participants based on prcx edural propriety . Organizations adopt or 
accept criteria that are independent of the efficicMit coordination and e of 
production acti\ities. This universal process has been dc^Rned as "the iroi. uiw 
of ossification" (Peterson, 19S1, p. 721 

EXTERNAL VERSUS INTERNAL DECISIONS 

As decisions lu^comc* rarer and tnore critical, they edge toward consider- 
ation of the external environment. Two characteristics of the public schools' 
extraorganizatiouiil en\ironnumt strongly affect their capacity to engage in stra- 
t(*gie planning and decision-making. First, man\' strat(*gie decisions are made 
within state* and federal go\*ernments and otluT places extc- rrial to school organi- 
zations. Schools cannot make manv of the decisions that coqx)rations think of 
as strategic. Second, the (Mi\ironment of the most troubUul public school dis- 
tricts is cxtremeK" turbulent. Environmental turbulence undermines the \'alidit\' 
of organiziitional knowledge built up over ) ears of forecasting and planning. 

The Politica! Environment 

In the last 50 years, education s major strategic (Uvisions have been made 
in settings (external to school organizations. Desegregation was brought to tlu» 
schools by the* hand of the Suprenjc ('onrt, not the delib(»ration of school 
boards, ('ongress (M*eated categorical funding, which exteniallv directed pro- 
grams and fuiauees. Stale legislatures adopted eolleetiv(»-bargiuning statutes, 
which reordered school authorilx" sinietures and resonrcr allocations. 
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W hvn one looks at the set of decisions that tvpifN' coiporutc^ strategie [^laii- 
niiij^, aiw is struck by tlic extent to which lehitively few oftliese decisions are 
avaihihle to educational organizations. School distiicts are highK constricted in 
decisions abont entering or leaxing different markets and in the ahilit) to llee 
from adverse^ sitnations. There are numy schools but few shopping centers on 
tlu» South Side of Chicago and in South Central Los Angeles, School disiiicts, 
like cotporations, fre(|nently decide to combine. Consolidation has reduced the 
number of school districts from 130,000 in 1920 to fewer than 17,000 now (Ty- 
ack, 19<S9). l>ut school distiicts have much more difficultx' entering or lea\ing 
areas of senice. Their core businesses and umch of their operating re(jnir(*- 
uients are externallv determined. There are no school distiict anak)gi(*s to R, 
Ci races abandonment of the shipping business or R. ], Rexniolds' trausunitation 
bevoud tobacco. In many ways, individual school districts are much more like 
franchises than they are like ooq')o rat ions. While school distiicts explore coordi- 
nat(^d childrens' services and tlie addition of specialty magnet schools, tliev ai'e 
not generalK free to decide that ''special ed looks like a loser, let's close* down 
the programs/' Although there is great variation In* state, school distiicts are 
geuerallv fisealK constrained. Most lack independent taxi ng authority. Most are 
highly limited in charges they can make for senices. Unlike c()q')orations, they 
do not issue stock and their abilitx' to take on del)t is liniit(Hl. 

All these factors increase the importuuce of (external strategic decision- 
making. External decision-making re(iuires a political logic that varies according 
to the t\pe of polities imolved: 

Issue Politics. Conventional, issiu^-oriented politics are not ven- dilTerent out- 
side the organization than they are inside, just more explicit. The routines and 
the internal hierareliv of organizations daiupen (Aplieit displaws of individual 
or departuuMital interest. \n (^xterual settings, the strategx' of decision-making 
(juickk recognizes the presence and legitimacy of competing interests and 
those stakeholders attaclu^d to pailieular interests, Th(* first strategic d(*eision 
is tli(» choice of an issue and its presentation. W hatever the deeisioii-niaking 
.system — (Congress, legislature, agency — tlu* initial task is to seize a place on 
the agenda (C^obb & Elder, 1972V The iK^xt decision iuvol\-es aggregating sup- 
port around the issue, 

Revolutionan/ Politics. Tlu^ object is not to reach agreenuMit among the paiti- 
ei])ants aiu! find nuituallv acceptable solutions, hut to (mMthrow the existing 
order Much of (Hlneational polities in the 19S()s and 1990s is revolntionan in 
character, an effort to deliver a set of "system shocks" totlu^ (listing institutiou. 
\ouch(M*, tax credit, and privatization schemes are explicit attempts to (h^erease 
the internal control of existing schools and districts. 
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High Politics. Within the last few years, authors From dilTerent disciplines have 
rcdiscox'crcd that aspect of public life which goes beyond self-interest (Mans- 
bridge, 1990). Psx chologists have l)ecoTne interested in ''prosoeial behavior" and 
political scientists fascinated by situations in wliicli public officials cast votes 
against the apparent self-interest of their constituents. This variant of politics 
follows a logic different from the other two, Pronnnent, powerful, and public 
sponsorship is recjuired. In the case of ESEA (Koppich, 1990), the president 
and high-ranking congressional leaders, as well as ei\il rights groups and reli- 
gious and labor organiziitions, sponsored the measure, 

Environmeniai Turbulence 

For organi'/'itions like schools, whieh work in turbulent enxironnients and 
which are dependent on them, strategic decision-making often ecjuates to read- 
ing the environment and trying to outguess its direction. 

Almost all theories of organizational leaniing build on tlu* idea of stimulus 
response. The detection and correction of errors and the construction of knowl- 
edge are highly modc^ared by past learning. Over time, cognitive scluMnes 
translate into organizational routines. Organizational routines amplifv and con- 
nect with one another to the point duit a drop of environmental stinuihis pro- 
duces a river of organizational response. Consider the simple act of enroll- 
ment forecasting. 

All school districts forecast stucknit enrollments. (Changes in tlie number 
of stuckMits or the composition of the student bodv affects the district budget, 
school-site boundaries, space alloeatiou, special program requirements such as 
English as a Second Language, and staff assignment. But if the assumptions on 
which enrollment forecasts are made an* inaccurate, dien tlie river of organiza- 
tional response is misdirected. 

Many school districts failed to recognize the end of the post-World War 
U baby boom. Particularly for those school districts that cngagcul in long-range 
planning and built schools using early 1960s fertilit)' assumptions, the 1970s 
produced a shocking undersupply of students. Localized environments change 
even more ^'apidlv. In South Florida and Southern California, the new ports of 
entiy for innnigration, neighborhoods can change from one ethnic and language 
group to another in just a few years, Neighl)orh()ods such as W atts, vvhi(*h sym- 
bolized black Anu»rica to a gcMieratiou, are rapidlv becoming Hispanic. Road 
sigus in Westminster, the arcllet^pe ol White suburbia, point to Little Saigon, 
the settling place f{)r a half-Uiillion Vietnamese*, 

bidividual ability to integrate the (MivirouuUMit, to mak(* sense of ones sur- 
nnrndings, (k*cliues vvIumi environments l)ecome overlv com])le\ (Iledberg, 
1981). Attempting to listen to the environment produces such mixed messages 
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tliat any sense ol' owrall direction becjonies dilficult. Under these conditions, 
tlie clear message of the last decade is tl-iat decent raliz<it ion prodnces the ability 
of individuals in schools — teachers, classified workers, and administrators — to 
respond quickly. Rules about response need to be swept away, and workers 
need to be encouraged, e\'en required, to solve problems at tiie grass roots 
(Peters, 1987; Peters & Waterman, 1982). 

CONCLUSION: THINKING BIG BY THINKING SMALL 

How does one teach about strategic thinking when major strategic deci- 
sions occur rareK' — in the Steinberg case, once e\'er\' 15 years or so? Students 
in university classes on organizations anaK'zc cases evcr\' week. When we teach 
rational planning, we introduce de\ices such as rolling five-\'ear plans, periodic 
re\iews of direction b\' statc^ education agencies, or accreditation team \isits. 

Mintzberg and Waters { 1982) argue that these exercises, "like 'cr\ing wolf 
too often' nun' actuiilly desensitize managers to strategic issues, so that the need 
for substantive change ma\' not be recognized when it does arise. Con\ (Tsely. 
it may encourage change when it is unnccessarv' — a kind o{\)verscnsitivity to 
strategic issues" (p. 494). Miller and Friesen (1978) write about tlie impulsive 
firm as a t^pe ol' strategic behavior. 

We probabh' oxeredncate for the unusual and fail to teach students to rec- 
ognize the strategic potential in their e\ er\*day activities. In a Far West Labora- 
toiT study, successful principals were disti)iguished by their attention to detail 
and their ability* to connect the routine acti\iti(^s and decisions made within the 
school to the grand strategv* of instructional leadership (Dwyer, Lc^e, Rowan, £? 
Bossert, 1983). Most admini.strative time is spent in routine, not extraordinar)'. 
decisions and many of those decisions are considered trivial {lx?ithwood. 1987; 
MintzlxTg, Raisiughani, & Theoret, 1976). To the extent that strategic decision- 
making is both individual and incremental, umch of what the strategv* of a 
school becomes is contained within the ordinarv' and the everv'day. 

Education for strategic decision-making is thus as much a matter of recog- 
nizing ihv strategic import of daily decisions as it is a matter of establishing and 
operating "big* strategic-dc^cision operations. Finding the strat(*gic potential in 
ordinaiy actions provides the opportunit)' to interconnect daily life and the en- 
aetuuMit of a vision or direction. Problem-finding is as important as probl(MU- 
solving {Peterson. 1986). 

Fchieatioual strategy* is also about making connections. Schools have al- 
wavs faced a turbulent envirf)nment and v(»r\' permeable boundaries between 
the external social and political euvironmcmts and school programs and policies. 
Wrll-edueat(Hl administrators need to understand the connections between 
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schools and their cinironnuTits, need to know how to scan bevond the school 
Willis and lio\\\ like a good Siiilor, to take ad\antage of the p re vai hug; winds while 
avoiding the scjualls. 

Ij.terdependence also implies bridges between organiziUions and enxiron- 
nien's, between indi\idnals and organizations. Managers control access to 
b.ridges, gateways, networks, and other organizational stnictures. They make up 
agendas, The\ influence where things ar(^ g(>i»\^ to be decided. The decision 
about where a thing is to be decided often determines its strategic import. 

Administrators — novice and veteran — need to understand the strategic 
import oldaily life, the connection between the smallest individual activit) and 
th(^ grandest external mandate, and the impoitan 'e of moving decisions be- 
tween one domain and another. 



NOTE 

1 wish to thank David Qninn for his assistance in locating hooks and articles, a task 
tliiit sa\('(l inanv vahiahK* hours. 
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2 Everyday Epistemology in School 
Leadership: Patterns and Prospects 



Lee G. Bolman and Terrence £ Deal 



A pood leader does three things well. First, he [or she] knows 
what's going on. Second he |or she] knows the right thing to do. 
And, third, he |or she] makes the right thing happen, working 
through subordinates well organized and motivated to get things 
done. 

Carlyle A. H. Trost, Chief of Naval Operations, U.S. Navy 

In ihwv siurinc't scntcMiccs, Admiral Trost u;<.'ts cIostT to the lioaii ol IrackMsIiip 
tlian do most discussions oftlu' topic. Scljolars w rite in al)nn(Iancc ahont k'ad- 
crs' traits, stvlcs. and deeds, l)nt pav little attention to liow leaders think. Tliis 
is one reason that our hillion-dollar investnuMit in leadership-(le\'elo]inient pro- 
grams has produced so nuich disappointment. We teach aspirinii; leaders how 
to look and act, hut ^ive much less attention to how the\ "si/e up" situations. 
Prohlem-soKine; and decision-making get higher priority than prohlem-finding 
and making sense of complex and shifting human cKiianiics. 

Tro.st s d()W?i-to-eaiih ol)ser\ation offers an important precondition to the 
elfectix e exercise of leadershi]^. Ahove all c*lse, a leader needs to know w hat i,s 
going on. That is no easy ta.sk in modern organizations. Leaders, like physicians, 
are ethicallv obliged to think l)efore they act. They need to organize vagnt* 
svniptoms into a njcaningfnl diagnosis before thev choose a eom*se of inteiven- 
tion. Leaders* thiiikiug defines and frames realit^' for themsc^Kcs and often lor 
their eonstitncMits. 1 low tlu^ frame problems ordilennnas has a decisive in^pact 
on what their organization notices, wliat it does, antl what it eventnally be- 
comes. A French word for leadership, curadnincut, also means f rann'ng, a sign 
that thev ma\ understand the process better than we do. Leaders' cognition is 
,1 poorK" chaiied but critical area, ripe for fmiber research and dcnx^lopnient. 

In this chapter we argv.e that an ade(iuatr theoA of leaders' thinking nuist 
have* at least two fundamental eharactcnistics: 
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L Its \ic\v of cognition nuist incoq^onUc both the rational and mota- 

rational features of coinplex social cn\ironinents. 
2, It nuist focus (liroctly on the cognitive maps that leaders need to make 

sense out of their complex worlds. 

\\e will first develop this argunuMit conceptuallw and illustrate the implications 
of our\iew for school principals, \\v then present data that profiles the leader- 
ship frani(*s of school principals in the United States and Singapore, Finallw 
we desciihe and discuss our program of action-research to expand cognitive* 
repertoires of principals, enabling them to think more flexibly about the issuers 
ihcy face ever\ da\*, 

LEADERSHIP FRAMES 

New developnumts in understanding cognition have rekindled interest in 
how p(\')pl(* think and organize^ their thoughts. Rather than placing heaw em- 
phasis on how people feel or rc»spond emotionally, cognitive psychologists <leK e 
into how "they think about their experiences and act in eoujunetion with their 
thoughts" (Cioia. 1986, p, 341), Underneath this conceptual canopy, research- 
ers employ a varied' of labels to capture basic elements in cognitive structures 
and processes, Thc»se include schema theoiy (Lord & Foti, 19S6), seheuiata 
(Fiedler, 1982; Fiske & Dyer, 19S5), representations (Frensch 6c S^Tuberg, 
1991: Lesgold & Lajoie, 1991; Vo,ss, Wolfe, Lawrence, & Engle, 1991), cogni- 
tive maps (Weick & Bougon, 19S6), paradigms ((Oregon; 19S3; Kuhn, 1970), 
social categorizations (Cronshaw, 1987), attributions, implicit organizing theo- 
ries (Briel'6c Downey, 1983), and others. 

The underKing assumption is that humans classify p(»ople, objects, and 
experiences in terms of categories or prototxpes derived from prexious experi- 
ence's {Pitre & Sims. 1987). These scheiuata allow us to "process an overwhehu- 
ing amount of incomplete, inaccurate, or ambiguous information, ((uicklv, effi- 
ciently, with relati\'ely little effort" (Sims & (lioia, 1987, p, 12). Kveu when tluy 
are inaccurate, cognitive schemata ]XTmit a (juick icsponsc rather than paralysis 
or inaction. They protect people from being overwhelmed bs uncertain, non- 
routine expericMices, They also contain scripts foi how to deal with particular 
categories of objects, people, roles, or c^vents (Arg\ris & Schou, 1982, Pitre & 
Sims, 1987), 

(Cognitive structi:r(\s often capture only the rational dimensions of e(>m]^Ie\ 
organiz;itions, neglecting the ]iow(^rful pohtieal and synii)olie issues that are 
deeply rooted in ryvv\' human group. To capture these subterranean forces, 
conceptions of eoguitivt* proeessi»s nnist be enlarged to eucom]iass svmbols {(-i- 
oia, 19S(S), meta]^hors (CeuiucM*, 1988; Saudar, 198(S; Schou. 1983\ and iniages 
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(Mitchell. Rcdikei\ & Beach, 1986; Morgan, 1986), Tliese expressive de\ices 
serve as prisms throiigli which people interpret and respond to presenting cir- 
cninstances. Cognitive ps\'choI()gists often offer a largely rational \aevv of human 
thinking, hut an\ one who has worked in complex organizations knows that com- 
peting interests and unconscious drives produce powerful meta-rational d) - 
namics. Cognitive theorv' needs to embrace "hot cognition'' (Bransford & Stein. 
1984) in order to encompass these symbolic and political forces. 

Our research incorporates both rational and meta-rational elements in a 
\iew of leaders' thinking (Bolman & Dei^ah 1991). Borrowing from pioneering 
work in sociology' and other disciplines (Bateson. 1972; Berger & Luckmann. 
1966: Gardner. 1983; Goffuiau, 1974; James. 1950), we use the notion of 
"frames** to capture the idea that people are sinniltaneously sensible, selfish, 
scheming and svmbolic. As diev enter and exit from hundreds of different situ- 
ations evcr\- day, people define circum.stances so that the\' know what to do and 
how to imderstand what others are doing. In the course of asking "What is going 
on h(»re?** people frame each situation that they enter. This process of framing 

alk)\vs its us(*r to locate. p(»rceive. identify, and lahcl a seemingly infinite mini- 
her of concrete oecurrenees defined in its terms. He [or she] is likely to he 
unaware of such organized features as the framework has. and unahle to de- 
scribe tlu^ frann- work with any coinpk^teness if asked, yet these handicaps arc 
no bar to his [or her] easily and full}' appl\in<^ it, (Goffman. 1974. p. 21 ) 

Without our gi\'ing it a second thought, the frame we choose determines 
th(^ n^dit)' we experience and the script that guides our actions. 

What people understand to be the organiziilion of their experience, they but- 
tress, and pt^forni self-fiilfillingly. They (loveU)p a corpus of cautionar\- tak*s, 
panics, riddles, experiments. news\ stories, and other scenarios which ck'- 
gantly confirm a fnnne relevant \iew of the workings of the world. (Cofbnan, 
1974, p. 563) 

Lcadc^rs in particular are required to make sense of ambiguous, complex, 
and puzzling e'\*ent.s. WhtMi thev frame accurately and respond appropriately, 
puzzles and problcMUS become^ promising opportunities. When frames distort or 
()\'erk)ok esscMitial (dements of a situation, leaders "lose the bubbl(\** feed out of 
control, and fall back on familiar scripts even if dieir actions only make* things 
worse*. This is especially likek- in nonroutin(\ crisis situations: 

Sinei' there is jrood exideuec that decision makers in crises consider less infor- 
mation, focus on shorter tc-rm consc<juences, and ster(M)t\-j)(» more, it seems 
likeK that cause maps [frames] would ncjt he shiel<k*d from these effects. 
Specifically, as stress increases, dominant links should exert relati\'ely stronj^er 



24 



Cognitive Perspectives on Educational Leadership 



cfTrcts ()\(M- what is p(TC{ ivc{I. Concepts that aro more coiuplcx and moro 
rt'cvntK IcariK'd would he likcK t{) chsappcar from maps sooner tlian older, 
siiuph*r eoiieepts. (Jause maps [frames] whieh are hard enough to understand 
in times of {jiiieseenee would Hkely seem esp{Tially bafHing in crises and to 
!)e ignor{»d. (Weiek & Iknigon, 1986. p. 121 ) 

Complex orgaai/^ations are full of deceptive, ambiguous, confusing, and 
nonroulinc^ situations (Bohnau & Deal, 1991 ). Such enxironments create dilem- 
mas for luuuans, \vhoconfront biological limits in menior\' aud information nro- 
c(\ssing (Simon, 1957, 1969). Franu^s diat are too simple^ distort and misWd. 
Frames that are too complex overwlielni our capacity [o tliink clearly, thus com- 
pounding the problem of confusion and ambiguitv. 

A manageable number of frames, each offering a window on differeMit 
spheres of social coruplexit) , proxides a v/ay out of the dilenuua. The abilit\' to 
use uudtiple frames lias three advantage's: 

1. Each frauK* can be eoluTcnt, parsruu)uious, aud pcrA'erful 

2. The collection can be inore compreliensive than any single frame 

3. Multiple frames enable leaders to refram(\ 

RefVaming is a conscious effort to si/e up a situation using uudtiple leusc^s 
Leaders who caniu)t refrauie in times of crisis and overload 'eel confused and 
ownvlu^lmed Sometimes they arc iiumobili/ed: other times, they i')hmge 
miiull(*ssly into reckless and misguided action. 



THE FOUR FRAMES 

Some years ago, we wen^ assigned to teach together in an iutroduetoiy 
course, "C)rgani7,atioi^s: Theorv and Behavior." \\c inuncnliately found ourselves 
nose-to-nose in a struggle ovct what to teach aud how to teach it. Working 
through our own disagreenieuts, as well as (hosc^ of the field, ]cd us to c^ouceptu- 
ali/e four distinct frames, each representing a different facet of hunian organi- 
zations that re((uires attention. 

The Structural Frame. Tlu* structural franu^ emphasi/x's prodm^tiWty and as- 
sunu*s that organi/iitious work bc^st when goals aud roles arc* clear, and die el- 
foiis of iu(li\iduals and groups arc* well coordinated through both vertical (com- 
mand, rule) and lateral (lat-e-to-face, informal) stratc*gies. 

The Human Resource Frame, The human resouree frame* highlights tlu* im- 
portance* of needs and motives. It posits that organizations work best when inch- 
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vidual needs are met and the organization pro\ides a caring, trusting work envi- 
ronment. Showing concern for others and providing ample opportunities for 
participation and shared decision-making are two of the ways that organiz^Uions 
enhst people s commitment and involvement at all levels. 

The Political Frame. The political frame points out the limits of authorit)* and 
the inevitability' that resources will be too scarce to fulfill all demands. Organiza- 
tions are arenas in which groups jockey for power, and goals emerge from bar- 
gaining and compromise among different interests rather than from rational 
analvsis at the top. Conflict becomes an inescapable, even welcomed by- 
product of ever\'day life. Handled properly, it is a source of constant energv- 
and renewal. 

The Symbolic Frame. The symbolic frame centers attention on symbols, mean- 
ing, and faith. Every human organization creates symbols to cultivate commit- 
ment, hope, and loyalty^. Symbols govern behavior through informal, implicit, 
and shared rules, agreements, and understandings. Stories, metaphors, heroes 
and heroines, ritual, ceremony, and play add zest and existential buoyancy. The 
organiziition becomes a wa\' of life rather than merely a place of work. 

Organizations are sinuiitaneously rational, emotional, ideological, and fic- 
tional enterprises. They can be fully understood only b\' a combination of 
frames that encompass both the cognitive notion of schema and the metaphoric 
idea of irtiagerv'. 

In working with graduate students and leaders across a \ ariety of orpraniza- 
tions, we came to see the frames as more than intellectual constructs. People 
tvpically prefer one frame over others. Faced with contradictory feedback, they 
often fall back on a faniiliar logic — even when it is clear (at least to others) that 
their script is not working. Helping people reframe a situation almost always 
generates feelings of freedom, empowerment, and self-confidence. They find 
new. more effective wavs to deal with highly pcq^lexing situations. 

The frames came initially from existing literature and our o\v\\ experience 
in organizations. To give them a more systematic, empiiical foundation, we con- 
ducted a series of studies to measure the frame orientations of leaders. To de- 
termine whether our concepts were ohserv'able in the thinking and action of 
practicing managers, we have used both cjualitative analv sis of critical incidents 
and a survey instnn\ient that measurers leadership orientations. 

Several reports of this work (Bolman & Deal, 1992a. 1992h, in pn-ss) pres- 
ent results fron\ studies of leaders in business, higher education, and health 
care. Here \\v summarize rc^sults from research on seliool principals in the 
United States and in Singapore. (More extensive discussion of our research 
methods appears in Bohnan & Deal. 1992a, in press.) 
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PATTERNS IN SCHOOL PRINCIPALS^ THINKING 

Tlicn* are distinct patterns in the ways tluit principals think, and interesting 
links het^veen those patterns and principals' ef(ecti\ eness as managers and lead- 
ers: 1. Principals in both the United Staters and Singapore rely mainly on one 
or Ia\o IVanies — usually human r(\source and structural (in that order); 2. how 
principals think about their work is related to how well they perform. In both 
countries, the structural frame dominates ratings of effectiveness as a mana- 
g(.*r. while the sy?ul)olic frame dominates rating of leadership effecti\'eness. 
Equally iuiportant. all frauK^s are significant predictors of effectiveness as both 
manager and leader, which supports our belief in the importance of multiframe 
thinking. 

These findings help to focus a critical leadership issue in our schools. 
School principals, particularly in the United States, show a strong preference 
for the human resource* and structural frames. They focus primarilv on shaping 
their school to meet individual nec^ds, and secondarily on designing a formal 
stnicture for achieving educational goals. They are less apt to empluisize the 
political issues in their schools, or to encourage a culture that promotes mean- 
ing and faith. Schools toda\' are arenas for power stniggles and value conflicts. 
Int(»nial conflicts among administrators, teachers, and students are suipassed 
in intensity only by those bet^veeu school and couuuunit}'. Ethnic, racial, and 
other conununit} tensions rc^gularly wend their way into the principals office. 
Eacli dav is filled with frustration and stress for principals who cannot think and 
act in political terms. 

Schools today also wrestle with eom|)lex issues of public and professional 
coufidcMice. Tvpieally, local schools still reecMve high ir.arks from parents and 
local residents. B\it education with a capital £ is held in uuich lower regard. 
Even though evidence of a decline in school effectiveness is ecjuivocal, the na- 
tion as a whole is clearly experiencing a crisis of confidence in its schools. Politi- 
cal leaders from the White House to town hall decr\' tlu* inadequacies of public 
education and call for massive reforms. Meanwhile, tlu* professional confidence 
of (ulueators themselves is in major decline. What once was a meaningful pro- 
fession has become a dispiriting and umewarding job for many teachers. The 
crisis of (education is largely a symbolic problem — a loss of coufidenec in the 
schools. Instead of helping, constant reform efforts have weakened the moral 
and spiritual undcMstandings that give mc^aniug to tlu* educational euteq')rise. 
.\t a time wIumi many business leaders have taken a renowned interest in 
strengthening their organi/ation's culturi', principals and other (educational 
leaders have* devoted more attcMition to r(\stnicturing and retraining (DcmI, 
I9'S4. H)S5, \ \M)). This is not snq')risiug for leaders who frame their world pri- 
marily in structural and hunum resource* terms. 

The future will almost certainly brinti more prcvssures for change, which in 
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tiini will gcMU*ratc new issues ofa.ndicl and loss. If principals arc to iindcMstand 
siicli issues, tlicir eognitiw repertoires will need to expand, encompassing the 
tussiiniptions and iniagerx' oftiie political and svniholic (rames. 

REFRAMING: EXPANDING PRINCIPALS' THINKING 

We lia\e begun to c^xplore liow school principals can learn to think more 
(lexihly. In joint venturers with two U.S. school districts and the MinistiA' o( Edu- 
cation in the Republic of xSingapore, we have designed a process with three 
main assumptions or beliefs: indi\ichial reflection, group reHection, and activat- 
ing inert knowledge. 

Individual Reflection 

We helie\(' that principals can sttp hack and rc»(lect on how the\' t\picall\' 
defiuo and respond to situations that arise in their schools. A.s W'eick and Bou- 
gou (19S6) note: "A deeisiou-maker can become a more sophisticated thinker 
h\ externali/ing and stnd\ing a prcviouslv implicit map. Pailicularly attractive* 
is the fact that this exlernalizatiou does not recjuire au outside expert and can 
he done in private" (p. 130). 

One wa\ to promote iudixidual reflection is to generate data about princi- 
pals* frame orientations, particularly data that enable them to compare bow 
tliey see theniselv(»s with how the) an^ seen b\ others. 

Group Reflection 

Individual refh^ction can be ("uhanced bv shared language and couc(»pts 
that enable gro!ips of principals to give each other feedback, define problems 
of practice, and generate stratc^gies for dealing with school and district issuers. 

\\1ien \\r nioxr from pri\,Ue to public use of" e<uisr maps Ifraiiirs], tliere is 
ji^u-enuMU th;i( maps allow groups to (li<itfn(jsr disagreements and niaaage 
those (lisau;r('oments ... a result of negotiations over individual maps amont^ 
toaru nicuihrrs is that tluTo is a careful and gradual ( Ikuuv' oI nmtual imdor- 
standiui; wliicli is o\'idenced as each iu(li\i(hial map absorbs ujorr (-(Wicepts 
from (lu» toam maps and. ('(Huorsob-, tho toam nuip absorbs more iu(lividii,il- 
itv. (W't'ick 6c Hongi>n. I9S(H, ]). 1:^0). 

A ])ow{'rlul stinndns lor su( h public diseussious is written cases that the 
principals |)rei^are. W e ask them to w rite a brief account i ranging f rom a couple 
of p.nagraphs to several pages) of a critical iueident diat presenled a significant 
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IcjKlc^rsliip challenge. In large- or SK^ al-group discussions, principals practice 
refraniing b\' looking at the cntical incidents (vou\ dilTerent perspectives. They 
appK different frames to the same case to expand nnderstanding of what is 
really going on and to generate options for what might be done. For example, 
a Broward Connt\ principal wrote a casc^ describing a disjtstrons experiment 
in teacher empowerment, A lociil bank sent consultants to increase teachers' 
inflnence on schoolwidc decisions. Alter two nuvtings, the teachers votcnl to 
have the consultants leave and followed through by developing their own pro- 
gram. The principal actually inteq')reted this as a failure. Howc>ver. as the situa- 
tion was reframed, she came to see that in dismissing the consultants the teach- 
ers exercised their power. 

Activating Inert Knowledge 

We bc'lievc* that principals often know more than the\ think the\ know. 
Cognitive scluMuata uul images are formed largc^K f rom experience. Throngh 
trial and error, people sort out icKnis abont wliat works and what does not. Expe- 
n(Mice can mislead, but it can also create a stock of highlv (effectiv e seat-of-the- 
pants knowledge that principals rarely use. ('ognitive ]:)sychologists (Bnms- 
ford & Stein. 19S4) call this ' inert'' knowledge. Exposure to "contrasting sets ' 
can evoke knowledge duit might otherwise be dismissed as irrelevant. Tlu^ 
frames proxide contrasting x'iews of leadershi]") that help principals access and 
label what the\* alrc^uK* know. 



PILOT PROIECTS: REFRAMING IN ACTION 

The National Outer for Educational L(\idership (N(!EI^) has joined with 
two school districts and the education ministiv in Singapore^ in ventures in- 
tended to train ]")rincipals to think more flexiblv. F^ach pait\ contributes re- 
sources to ensure^ that both research and training objectives can be met. In 
Broward (Comity. Florida, the project included 50 volunteer principals. In B(»a- 
verton. Oregon, district administrators as well as principals from all the district's 
.schools were pail of the project. More than 300 principals from Singapore were 
inclnded in die effort there. Tlu* d\u-ation of the procvss varied iicross the proj- 
ects. Broward C^onut\* principals spent four fnll days in w ork.shops. The diah)gue 
in those workshops led to a \'ariet\ ol initiatives, including a cadre of prin<. ipals 
who have tanght the reframing process lo other colleagues. Beax eiton's project 
began with a two and one-half day workshop, with a follow-up schednled for 
nine months later. For the Siuga]:)ore principals, the reframing workshop lasU^l 
two days. We jointlv facilitates! the process in Broward. Deal facilit;ited the ef- 
fort in (^rton. while* Bolman worked with the principals in Singapore, The 



4i 



Everyday Epistemology in School Leadership 



29 



details varied from situation to situation, but the general approacli was the 
same. 



AN ACTION-RESEARCH APPROACH TO REFRAMING 

Th(^ steps in our refVaming proeess are similar to survey-feedbaek or 
action-researcli designs. After an initial introdnetion, participating administra- 
tors rate themselves on tlie leadersliip-orientations survey instrument and ask 
at least four other people to rate them. Principals often choose to sample par- 
ents, staff, and students, and they are able to get separate results from each 
group that th.ey identify. One principal color-coded his questionnaire — the new 
teachers receiv ed yellow in.stnnnents: those of the veterans were blu(\ It turned 
out that the \(*llows and the blues had noticeably different perceptions, con- 
firming something that the principal had suspected for some time. 

Th(» instruments are sent to NCEL offices at Hanard or Nanderbilt for 
analysis, in a sul)sequent workshop, participating principals rect ive personal 
profiles showing how their frame prelercnces correspond to the perceptions of 
their colleagues. We also display data for the entire group, and provide compar- 
ative portraits from other educational or busines,s organizations — either here 
or abroad. (We now ha\<' data from more than 20 jiations in Europe, Latin 
America, Asia, Australia, and the Middle East.) 

We begin the feedback scission by introducing the idea of frames and their 
nOationsliip to leaders' understanding and action. We then (hscuss and claho- 
rate tlu* four frauK\s, showing the contrasting language, metaphors, and as- 
sumptions of each. To link the frames to everx'day experience we use a variet)* 
of siiort film dips and \ideotapes. These* allow the principals to see a IVanu' in 
action and to appreciate its cognitive, emotional, and s\'mlx/lic content first- 
lumd. Short lectures, Ibllowvd b\' (liscussH)n and selected cases from other situ- 
ations, reinforce the ideas. Principals begin to develop insights into their o\\i\ 
.situations as they move through the frames. Phrases such as "Aha," "I knew that 
but dichVt know T did," or, "Ohmigosh! What was I thinking about when I did 
that!" are comnuin reactions. We think such responses confirm some of die 
a.s.snuiptions underl\ing the reframing proeess. 

Once the principals have mastered Uie Irames, we introduce the fc^edback 
process. We begin by explaining the (Mght subscales — two Ibr each frame (see 
Table 2. i!. Next, wc ask tl.(* group to prcnhct what its group portrait will look 
like. In all three cases, die prechctions were sur[-)risingly accnrate. Each of die 
three groups generated provocative Inpotheses to account for their owni array 
and wliv il differs Irum those ol" other groups. 

In the next stage, voluntary feedback groups Ibrm, conipcjsed of people 
principals trust K\it\\ whom they leel comfortable. Each member of du* 
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Table 2.1 Eight Dimensions of Leadership 



Structural Dimensions 


Human Resource Dimensions 


1. Analytic: 

• Thinks clearly and logically 

• Approaches problems through careful analysis 

• Approaches problems with facts and logic 

• Pays strict attention to detail 

IL Organized: 

• Very well organized 

• Develops and implements clear policies 

• Provides clear, consistent goals and direction 

• Strongly believes in clear struclures and systems 


I. Supportive: 

• Shows support and concern for others 

• Shows concern for others' feelings 

• Is consistently responsive to others 

• Gives Recognilion for work well done 

II. Participative: 

• Fosters involvement in decisions 

• Listens well 

• Is open to new ideas 

• Highly participative manager 


Political Dimensions 


Symbolic Dimensions 


I. Powerful: 

• Able to mobilize people and resources 

• Highly persuasive and influential 

• Effective in getting Support and cooperation 

• Develops alliances for a strong base of support 

II. Adroit: 

• Very skillful negotiator 

• Responds well to organizational conflict 

• Poliiically sensitive and skillful 

• Knows how lo win when against opposition 


I. Inspirational: 

• Inspires others to d : their best 

• Conimunicates a strong vision 

• Generates loyalty 

• Raises enthusiasm 

II. Charismatic: 

• Leads wiih an en\phasis on culture 

• Highly imaginative and creative 

• Generates new, exciting possibilities 

• Highly charismatic 



iccdhack poiip makes pix'diction.s ;ibont otlu^rs' prcfcnvd orientations. Alter 
the predietions are discussed, each principal receives his or lier individual pro- 
file. Tli(* room topically becomes ven (jiiiet as principals privately reflect on 
how their sell-p(»reeptions compare with ratings from those with whom the\ 
work. Some principals are suqirised In- the amount of agnvment, otluns 1)\ the 

of the discrepancy. After studying and distilling dieir results, the adminis- 
trators return to die feedback |i;roup. There thvy an* at libert\* to diuilge as 
much information as thev wish. The group is used to confirm, modify, or expand 
on whatever a principal chooses to share. These sessions last Ibv nearlv an hour 
and complete the first days activities. 

The second day usually begins with a bncT recapitulation of du* frames. As 
a wanuup activity, we often show a videotape and ask the paiticipants to inter- 
pret it through each Iranie. Then, du* entire group (k)es the same thing with 
one or two of the short easels that the participants prepared describing situations 
dirongh which they are currend\ working. After the large-group discussion, 
participants n^turn to thciv feedback groups. Individuals pres(»nt their own criti- 
cal incidents for discussion and relraming. and groups regularly identilv new 
issues and possibilities, enabling the case writer to gain a deeper understanding 
of tlu' case and to develop n(»w strategies lor action. 

4.; 
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The second day ends with another recapitulation of the frames — usually 
through short films or film clips. Principiils then engage in future-oriented con- 
versations around their own personal-developmental goals, and identify wins 
that they can work together on issues of mutual importance. 

CONCLUSION 

We are still assessing the impact of the reframing process, but the early 
returns are encouraging, in the short term, participants ha\'e provided vcr\' pos- 
itive conmients about the value of the survey feedback and the reframing work- 
shops. We have received reports of new initiatives that were triggered b\' their 
participation. Anecdotal evidence also suggests that reframing seeps into eveiy- 
da\' language and action. In district\\dde meetings, for example, people will sa\' 
"Let s look at that another way/' or "I see the assumptions behind your proposal, 
but what happens if we refranie the situation?" We will be re\isiting these dis- 
tricts to see whether reframing becomes an integral part of an indi\i(hjal s lead- 
ership repertoire — as well as an integral part of a district s culture. 

The well-documented problems of American education present school 
principals with formidable challenges. Wise and effective leadership is nu^.e 
important than e\'er, but it requires a complex array of lenses to distinguish 
traps and (k*ad-ends from promising opportunities. Multiframe thinking re- 
duces administrators' stress and enhances their effectiveness. In the long term, 
the measure of our success will be how well principals can reframe tlie prob- 
h'ms thev face so as to discover and in\ent new solutions that significantly cmi- 
hance the performance of their schools. 

NOTE 

Tills research was iinulcci in part hy a grant from tlie Office of Kducation;!! l^e- 
search and ln)j'>roveinent of the U.S. DepartnuMit of Ktlnentlon to the National Onter 
for E(hieati<ina! l^M(lership. We tiiank tlu* nian\- school administrators in the Unitetl 
Slates and Sini^apore wliose investment of time, energ\\ and oaring made the research 
]">()ssihle. 

REFERENCES 

.'\rg\ris. ().. 6c ScIkmi. H. A. ( 19«S2). Thconj in pnictia - /in/)n>r/»^/)n?/l'.v.s7V)Na/ rffcdit r- 

urss San Francisco: Josscy-Bass. 
Bateson, G. (1972). Stqn to ati i rolo^itj of t/iittd New York: Baiiantiue. 
Berger. l\ L., & Lucknianu. T. (1966). The social coustmrfion of ivalitij. (iarden (:it\. 

NY: Douhleday 



44 



32 



Cognitive Perspectives on Educational Leadership 



Bolnian. L. Cr.. & DcaL T. E. ( I99I ). Rifrainitin ()r<i(iniz(iti()ns: Ai-fhtnj, choice and Icad- 
crshij). San Franeisc-o: Josscv-BiLss. 

Boiniaii. L. C^.& Dcal.T. E. (1992a). Leading and managing: Effects of context, culture 
and gender. Eduratiotwl Adniitmtralion Quarterly. 26'(3), 314-329. 

Boluian. L. C. & Deal, T. E. (I992I)). Refraining leadership: The (effects of leaders* 
images of leadership. In K. E. Clark 6c M. B. (vIark{Eds.). Thr impact of leadership 
(pp. 269-280). (Greensboro. NC: Center for Creati\e Leadership. 

Bolnian. L. Cs 6c Deal. T. E. {?n press). l^»adership and nianagenuMit effectiveness: A 
multi-frame, multi-sector analysis. Human Resotitrc Manaiiemenl Journal. 

Bransford. J. 1).. & Stein. B. S. (1984). The ideal prohlem-solier New York; Freeman. 

Brief. A. P., & Downey. H. K. (1983). Cogniti\e and organ i/iitional structure: A concep- 
tual anaKsis of implicit organizing theories. Human Relations, 36( 12), 1065-1090. 

( .ronshaw, S. F. (1987). Effects of eategori/iition, attribution, and encoding pn^cesses on 
l(»adership perceptions. y<n/n2c// of Applied Psychology, 720 ^ 91-106. 

Deal. T. E. (1990). Healing our schools: Restoring the heart. In A. lJeh(Tnian (Ed.). 
Schools as collahorativc cultures: Creatiii<i the future n(trc (pp. 127-149). Ixhi- 
don: Fill me r. 

Deal, T. E. ( 1984, Summer). Searching for tlie wt/.ard: The (juest for e.\e(»llence in edu- 
cation, Issues in Education. //(I ). 5(v-67. 

Deal. T. E. (1985). Tin* .symbolism of effectj\e .schools. Elementanj School Journah 
<S.5(5 1.602-620. 

FiedU'r. K. (1982). (Causal .schemata: Re\iew and criticism of research on a popular con- 
struct. /f^in7i(// of Personality and Social Fsycholony, 42, 1001-1013. 

Fiske. S. T, 6^ Dyer. L. M. (1985). Structure a.ul development of .social .schemata: Evi- 
dence from positive and negative transfer vifvcts. Jounial of Personalitt/ and Social 
Psycholo^iy. 4'S(4 ). 839-852. 

Frensch, P. .A.. 6c Sternberg, R. ]. (1991). Skill-related differences in chess pla\iug. bi 
R.J. Sternberg 6^ P. .\. Fi'eusch (Eds.). C(unplex j)rol)lei}i-solvinii Hillsdale. NJ: 
Law rence Eribaum .As.snciates. 

Ciarduer. H. (1983). Prafues of inittd: The theonj of multiple intelligences New York: 
Basic Books. 

(ientner. D. \19S8). Metaphor as structure mapping. Child Development, 59. 47~.59. 

CJioia. D. A. (1986). Symbols, .scripts, and sensemaking. bi H. P. Sims. Jr., D. .\. Gioia. & 
Associates (Eds.). The tliiukinti or(i/inization. San Franci.sco: Jo.sse\-Ba.ss. 

(roffmau, E. (1974). Fratne auahjHi\: An c\sai/ (m the oroanization (f experience (Cam- 
bridge: Harvard Ihiiversit)' Press. 

Cireiion. K. L. (1983). Native view paradigms: Multiple cultures and cultural conHict in 
otgani/.alions. Administrative Science Quarterh/, 28. 359-376 

James. W. i 1950). Principles of psychoh)<iy. Nev\ York: Dover 

Knim. T. S. ( 1970). The structure of scientific rcvolutionx Chicago: University of (Chi- 
cago Pre.ss. 

l/'sgold. A.. 6c i.ajfMc. S. (1991 ). (iompk'x problem-solving m elertronies. In R. J. Stem- 
berg 6^ P. A. Frensch \E(ls.). Ctunph'x jirohlem-solvino. Hillsdale. NJ- I^ivvreuce 
F.rlbaum Associates. 

I>or(l. R. (;..6e lM)ti. R. J. ( 1986). Schema tbe(»ries. infonnaticfu processing, and organi/.;i- 



Everyday Epistemology in School Leadership 33 

tioiuil behaxior. In U. P, Sims, ]r,, D, A, C-ioia, 6c Associates (Eds,), The thiukin(i 

organization. San Francisco: Josscy-Biiss, 
Ntitchcll, T. R,, Rcdikor, K. ],, 6c Bcacli, L. R, (1986), linage thcorv' and organiziUional 

decision n'laking. In H, R Sims, Jn, D. A, (iioia, & Associates (Eds.), The thinking 

organization. San Francisco: Jos.scy-Bitss. 
Morgan, Ci. ( 1986). hnaoc.s of organization. BeX'erly Hills: Sage. 

Pitre, E,, 6c Sims. H, P., Jr. (1987, Autumn), The thinking organization: How patterns of 
thought determine organ iziitional culture. Safional Productivity Review. 

Saudar, A, (1986, Snnnner), Metaphor and belief. /o/mir// of Anthropological Research^ 
42, 101-122. 

Schon, D. A. (1983). The reflective practitioner New York: Basic Books. 

Simon, H. ,\. (1957), Admitiistratiic behavior (2nd, ed.). New York: Free Press. 

Simon, H. A. ( 1969). The sciences of the atiiflcial. (!amhridge: M,IT. Press. 

Trost, A. H. (1989). U'adership i.^ flesh and hlood, In,L, Atxvater and R. Penn (Eds.\ 

Militanj lea(h'r.ship: Traditions and future trends. Amuipolis, MD: Action Piinling 

and (Graphics. 

\\).ss, ]. F., Wolfe, C. R.. Lawrence, ]. A., 6c Engle, R. A. ( 1991 ). From representation to 
decision: .An analvsis of probkMn-soKing in international relations. In R. ], Stern- 
berg &: P A. Frensch (Eds. I Complex prohh'm-soliing. Hillsdale, NJ: Lawrence 
Eribaum A.ssociates, 

W'eick, K. E,, 6c Bougtni. M, C (I986i. "Organiziition as cognitive n)aps. " In H. P. Sims. 
Jr.. D. A. (iioia, & ,\.ssociates lEds.'i, The thinking organiz<ition, San Francisco: 
]osse\-Ba.ss, 



4C 



3 



How CEOs Change Their Minds 



John C Glidewell 



This chapter is about how 69 chief execulive officers (CEOs) of profit-making 
ct)rporations changed their nunds about the business utility of four resources: 
foreign markets, computers, women, and public images. Although profit- 
making coiporations are quite different from educational organiziitions, execu- 
tives in both settings may change their minds in similar ways. Some CEOs did 
not change their minds about some issues, but this chapter addresses those 
matters about which all of them changed their minds to some extent. I will 
begin with some abstract asseitious and follow with concrete examples referred 
to the abstract statements. 



OVERVIEW 

I propose to explain the following general process: 

1. Flumans put faith in cop^niiicc models, developed over s cars of confirm- 
ing experiences. Some such models concern tlie efficacy of the resources 
available to the humans. (E.g., IBM makes top qnalit\- products.) 

2. On occasion, the resources are more or less efficacious than the model 
predicts they will be. 1 will call these discrepant expctiences. Cognitivcly 
the discrepant experiences are first compartmentalized iis "special 
cases" or "exceptions that prove the rule (model)." No change occurs. 
(IBM is having some quality problems, but they will recover soon.) 

3. A pressure for cx}>lauation of the discrepant experiences, if any, leads to 
awareness that the model may have flaws. (My computer i)reaks dowii 
daily Why? Could 1 be wrong about IBM?) 

4. With repeated discrepant experiences and continuing pressure^ to ex- 
plain tliem, the explanation integral to the nnxlel is modified to explain 
l)oth the confirming and tlu^ discrepant experiences. (IBM was onc(^ de- 
pendable; now it is not.) 

34 



47 



How CEOs Change Their Minds 



35 



For CECs, cacli step in the cofnitive-dianpe proce^is is accelerated or im- 
peded by these factors: 

1. \ahie conflicts in\*oKed in the change (impeding). 

2. Changing opinions of the most respected members of the CEO's social 
network (accelerating). 

3. The extent to which the discrepant expeiiences are seen as a challenge 
(accelerating) or a burden (impeding). 

4. The CEO's perception of the business efficacy of changing his or her 
model (accelerating). 

5. The CEO's general propensit)' to shift her or his pcrspectixe so as to see 
alternate explanations of experience's, both congruent and discrepant 
with his or her model (accelerating). 

In order to explain this general process of cognitive change, I shall begin 
widi a sp(*cific illustration of the general process in the exj:)eriences of a topical 
CEO, tluMi turn to a theoretical explanation of the conceptual Iramt^work and 
the factors accelerating or impeding the prcK'ess, Ha\*ing explained the tljcoiy. 
1 will describe die methods of tlie research and present its findmgs for each of 
the four resources: foreign markets, computers, women, and public images, 

AN INTRODUCTORY ILLUSTRATION 

I observed 69 CEOs of for-profit coq:)orations in a number of industries 
in the United States and abroad. During those observations, the CEOs made 
important policy changes. The decision-making leading to the policy changes 
lasted 4 to 8 weeks; policv iuiplcMnentation lasted 8 to 15 months, Inmiediately 
aftcM- the observ ations, 1 interviewed the CEOs about the process of making the 
decisions to change policy, and about the influences on them during tlu* pro- 
cess. All were faced with pres,snres to change* their minds about some estab- 
lished policic^s. One policy issue laced by all the CEOs was the issu(» of in- 
creased ih\'(*stment in international markets. Tlu* following vignette is hpical. 
All names an* fictitious. All quotations are from my notes. 

In [he late seventies I was studying a veiy successful American electronics 
company, then about hvelve velars old, its market 96 percent in the United 
States. Will Springer, the CEO, had a reputation for innovation, foresight, and 
risk-taking, and the company had a reputation for inventive and dependable 
electronic circuits. This is iui account of his thinking, feeling, and actions con- 
ceniing entering tlu* international market of the nations ol the Pacific Rim, as 
I diseeni(»d them from what he did and said. 
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The Cognitive Mode! 

On ono cK'cusi<jn. Will was prenaiing for a meeting with all the officers of 
the eoi-poration. 'This is an important meeting/' he SLiicl. "We liave to cleeide if 
we are going to in\'est in the Pacific Rim. Oriental businessmen have pri\'atc 
rules of loyalt)- . . . tied to the deepest pait of their cultural beliefs, [rules] that 
the\* keep closely to themseK'es. Th.ey screw outsiders as a matter of principle. 
Vvu scared of them." 

In the meeting. Will made such statements as thie following: "Lets take 
Japan first. Tliats closed as tight as a submarine." A little later: "All right, the 
Rim is a lot more than Japan, but, man, those are strange cultures. Centuries 
old. \ er\\ \'erv polite. Their wa\s may not be genetic. I don't know, but the\" 
are hard-wirt^d in them. They give kick-backs to their brothers and screw all 
foreigners. It's all tied together." 

In Will's mind the components, such as famil\' favoritism, excess courtesv, 
deceit, secret rulc\s, and sabotage of foreigners, were tightly linked partly be- 
cau.se he regularly had found them tog(^tlier in his contacts with or in accounts 
of the* markets, but more so because of what he saw as an underl\ing force 
generated by the deepest beliefs of the cultures: "Hard wired in them." The 
activation of oik* component in Will's mind activated all the others. 

Discrepant Experiences and Compartmentalization 

.A felk)w CFX) expr(\ssed confidence* that, if IBM could nuike monev in 
Ja|')an, so could otiier high-tech companies. Will, however, responded, "Japan 
is a clo.sed market to me. . . . We are^.)n(*-tenth die size of IBM and have none* 
of their cross-cultural expcMietiee. itiM is a special case. Docsn^f apply fo f/.s." 
Wlu*n W'ill's marketing \iec-president exeitedlv forecast a ballooning of the Pa- 
cific Rim market, be again resisted: "What I h(*ar is trouble. We just don't buy 
into briber)-. OK, it will be a really big market, but if jttst docsji't fit oitrimuaff'- 
maif .s7f//c." During the following year. Will often said, "I'm tired of hearing 
about the Pacific Rim. It's an alien wcirld. ' He was l)urdened by the discrepant 
cases and hv his view that the prospects of growth violated values of iionesty, 
fairness, and freedom, values he held deeply. 

Pressure for Explanation 

Will placed gr(*at \ alue ou ratioualit)'. .All evt'uts had clauses. Will explahu*d 
the (lisutilitx of this foreign n>arket bv attributing the practices and values he 
saw in the Pacific Rim to deep, driving cultural forces. That explanation held 
the components of bis model tightlv together. Y(*t the ver\* pre.ssun* for rational- 
itv that generated his explanation (liovv(»ver valid) of the alien world he per- 
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ccMxcnl was also [\\v pressure that clemanded that lie exj")lain his ''special eases/* 
In adtlitioiK some nienihers of his social net^vork challenged him to explain the 
aceunudating collection of spc^cial cases. Will hegan to accept the challenge. 
"Its a fact," he said to on(* fellow CEO. "Our profits [from the Rim] are increas- 
ing without much effort from us. I sure didn't expect that. There's a reason, 
I just don't know what it is — yet . . . / couki he anni^, you know. There's a 
good reason why good American companies are doing good business in Singa- 
porc\" 

The n(\\t nionth W ill sent a group of his subordinates to Thailand to esti- 
!nate the company s market potential there and in Singapoi'e. "A toe in the wa- 
ter," he said to the group as they left. 'T have to find out if I have hccn wron<i 
about this whole thing, " he said to me after they were gone. 

In sunmian*, the pressure to explain his o\\^l unexpected successes, and 
those of oth(»rs, cluilhMiged Will and he began to (juestion his model. He saw 
that the pi*efereuce, decent, graft, and exclusion did not, in fact, occur as he 
cNj'X'cted. All those accunudated special cases demanded explanation, at least 
for Will Tmug to find that explanation led Wil! to experiment with some new 
decisions and actions, as a "toe in the water. " 

A New Model 

After another year, U'ill had invested heavily in the Pacific Rim, had at 
least broken even, and was saying veiy dil'ferent things to his subordinates, to 
his pe(TS, and to me. "Well, we wc)u the respect oi a lew influential people 
th(»r(\ real respect. We did what wc» said we would do and did it well. Our 
circuits work well. . . . Now we have our own buddies. OK, we're not relativ es, 
but wc are not foreigners either. We're rc^spected trading partners." 

,\uother tinier "Koreans dw as competitive and indixichuilistic as VvC are. 
All we needcnl wx rc a few rules and a lew contracts and a lew excellent prod- 
ucts." Will was now attributing successes to common motives and values: "com- 
petitive and iutlividualistie as we ar(\" 

Soon aftenvard, \\"\\] articulated a complex new model: "It's a new eco- 
nomic wodd. A ver\ future-oriented world, a ven* change-oriented world, and 
a whole world eec)uom\, a whole world market. If wt* are to surx1\e, let alone 
grow, we ha\(.' to compete^ in that world market, and we are d(Mng it. Think 
about thai. Jack, a new, (rcc, worldwide nuuket. No matter what goes on inside 
a countiy, a free world market will regulate them. |I frowiied.) 0,K., it's a long 
wa\ from Irtv uow, but look at the chang(» in the last \ear. That's the wav the 
world is mo\ing. I fiualK got that through mv head, and man that was tough for 
me. but the tough changes pav off, don't tlu^v. if vou figure the risks and figure 
them right. The peoph^ in the Pacific Riui are . . . (hivm to work in a free, 
conxpi'iiiii r wi^rhl just hkc wr arr/ 
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Summary 

This general procc^ss of changing one's mind was characteristic of all 69 
CEOs. Leaving the illustrative vignette, I now propose to elaborate the concep- 
tual framework and accelerating factors, tlien to report the methods of the re- 
search and the findings for the four Resources at issue. P'irst, the concepts. 

CONCEPTUAL FRAMEWORK 

Cognitive Model 

Following Hayes- Roth s (1977) definition of a schema and the disscMit from 
''schema th(M)r\ ' I)y Lakoff ( 19S7). I maintain that a cognitive model is a set of 
psychosocial componcMits. more or less tightk linked to each other, more or less 
unitiml and often named. The componcMits inchulc* idc^is. pcTcc^pts, valuers, 
motiv(»s, and feelings. The linkages of the components can he relationships such 
as th(*sc; simpU* closenc^ss in time* and space (baseball and Iiot dogs are seen at 
the same times and placets: although they have* no common component.<N, they 
*go together ^ similarity along souk^ dimension ("Compc^titiveness is much like 
ambition*'), part-whole relationships ("Fair trade, cpiid pro (juo, is an integral 
part of business '), co\'arianc(* ("De^ccMt increases when oppression increases"), 
S(H|uential order ("Polite ov(Mlures come first, entrapment comers next"), causa- 
tion ("caused by deep cultural beli(»fs"), or some goal-directed joining of the 
components (such as "things needed to llv a kite," or "uses of computers in 
management decision-making '). I shall argue that, in these data, attributed cau- 
sation bv some undcM'King influence was a particularlv powerful linkage. 

Uniti/.ati()n is a function of the strcMigdi of the linkages. Tlu^ more tightlv 
components are linked, the more (extensive the activation of other components 
bv a single con^poucnt: the more extensive* the activation of tlu^ whole* model 
bv the activation of one componcMit, the gre*ater the unitization. For Will, an\ 
one of die components — closed social net^vorks, exclusion, deceit, bribeiy — 
immediateK* activated the whole model "Pacific Rim. " 

A schematic illustration of the initial and the modified cognitive models of 
tlu* utility of eompnt(M'S in business i.s shown in Figure 3.1. The size of the oval 
repr(\sents tlu* importance of the component: tlu* number of connecting lin(*s 
r(»pr(»sents th(* strength of the linkag(»s: the* distance betwecMi tlu* o\als vepre- 
scnits tlu* spe(Hl with which they activate* each other. The modifi(*d m()(l(*l in- 
elu(k*s a component ealk-cl "Organize Intuition," a n(*w componcMit not inelndcHl 
in the initial model. The initial eomponcnit "(.omplex Software*" has become* 
"ll(*nristie Business Models ' and given nmch mon* importance*. Tlu* most 
tightlv linked components of the initial model an* cpiitc* diff(*rent from the 
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tie;htly linked components of tlu» revised niod(»l. Unitization of the revisinl 
model is not complete* hut advanced. 

The initial inod(»ls of th(» business utilit^'ol the four resources at issue were 
well dev(»lopc»d, (juite tiglitly linked, nioderateK unitized, and referred to bv 
tlu»se names: fonM^n markets, computers, women, and public images, I studied 
69 (juite different C^KOs as tbev champed tluMr models of tbe utilitv of four 
resources; thus, theri* were 276 such changes. I Ibcused, how(A'(»r, on the* com- 
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nion elements of the ideas of the 69 CEOs, and used the four models ro//i//u)/i 
lo Uil the CEOs for my analysis, one model for each of die four resources at 
issue. 

Discrepant Experiences and Compartmentalization 

Following and combining the idciis of Higgins and Bargh (19S7) on 
changes in social cognition and those of Medin (1989) on changes in cognitive 
models, I maintain that a new, discrepant component (experience) is at first 
excluded from the model and is considered a special case, not to be confused 
with the usual dependable case represented by the model. Remember Wills 
insistence that the strange overseas successes were special Ciises that did not 
apply to his situation. Often but certainly not always, the relegation to speciiil 
circumstances can be considered stereot}pical beliefs and/or case thinking: 
"Oh, that's a case of engineering uianagement. You'd expect a lot of computer 
runs." The new and excluded components can be considered compartmental- 
ized ideas about di scon firming experiences, ideas kept separate from the model, 
as obsen'cd bv Taylor (1981) and Weber and Crocker (1983). 

Pressure for Explanation 

Once a special case is recognized as discrepant from one s model, it usually 
demands explanation. "Why is this special?' The value set on rationality' and 
explanation is one key to the integration of new components into old models, 
and to a change in the explanation of the main linkage of the components. Re- 
call Wills concern: "There's a reason; 1 just don't know what it is yet." The.se 
C)EOs acted and talked as if the four resources at issue had some inherent, 
natural, inner forces that made them what they were, linked the components 
of tlie model of the resources, and made the resources useful for business or 
troublesome for business, ver\' much as Medin (1989) would have predicted. 

Movement to a Modified Model 

The pressure to explain the surface phenomena (c.^,. Wills perception of 
deceit, exclusion, graft, and exploitation in the Pacific Rim) b\ attribution to 
underKing. deeplv rooted forces (centnrii s-old cultural beliefs) also, to some 
e\t(Mit, drives one to explain special cases and, in the process, to modify one's 
nu)del (e,g.. Will's attribution of competitive urges and indi\idualism in addition 
to alien cultural beliefs). Kventuallv, one finds old and new forces to be similar, 
fuses the old and new explanations, and develops a changed explanatic^n that 
includes both special \\nd fiimiliar cases. A m^nlified model cmiu rges, a n^odel 
that includes new components, new linkages (explanations), a mo(k*l not yet 
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tightly linked and unitized but becoining so. For example. Will s excited forecast 
and ex'planatiou: "Think about that, Jack» a new free, worldwide market, . . . 
The people in the Pacific Rim are . , . dnven to work in a frcc\ cotnpctitivc 
icnrld just like we ore^ 

How certain could I b(^ that a modified model emerged, that a CEO had 
changed his or her luind? Said one, "I didn't change m\ mind: I just improved 
our policv/' 

Whether or not thcv achuitted the change, what I saw and what thev (and 
their subordinates) told me about their confidence in clear and explicit new- 
policies made uie certain that a cognitive change had taken place, that a moch- 
fied model had emerged. 

VARIABLES AFFECTING COGNITIVE CHANGE 
Celerity Factors 

Each of the five celerit)* f actors accelerating or impeding coguitivi* change* 
WiLs specific to the combination of the CEO and the resource at issue, neither 
a stable persoualit)- characteristic of the C'EO nor a stable propert)- of the re> 
.source at issue. Thev had been identifi(»d as relevant in prexious research. (I ) 
Value conflict and especiall)' conflicts bet\vecn values and cou*monplacc prac- 
tices, have often been found to be factors iu social change (e.g., by Lewin. 
1943). (2) Social networks, studied both by U^win and by Wellman (1988), 
sho\v(»d that interactions in social networks have changed iileas as well as re- 
sisted such change. (3) With respect to ehallenoi\ Kohasa (1979) has confirmed 
that hardinc'ss under stress was partK* due to pevcei\ing the strc^ss to l)e a chal- 
lenge rather tlian a burdcMi. (4) The c^fTcct al' business efficacy was a logical 
derivation from pragmatism of the (economic institution. I have been asked, 
AN'asn't it business greed that changed their minds?' I answer. "\o. but it 
speeded up the change." (5) Concerning msr of shiftini!^ perspective. Feffer 
( 1970) successfully adapted Piaget s decentratiou (au abilit)* to change* ones fo- 
cus of attention or change on(*'s perspective^ concept to appK* to achilts. One 
could also call the tcndeucx "open mindeduess" about the utilit)' of a resource. 

Background 

Three set^ of c xterual iorcf's mav have acec^lerated or iitipeded tiie cogni- 
tive changes: (1) contixtual: the nature of the organi/iitiou and its industiV: 
specificalK. the* si/.e of the organization, the competitix cMiess of the industr\', ihv 
age of the organization: (2' jXMsonal: the- a<je. pragniatisuL and characteristic 
mood of the C!K(): '3) resoure(\s at issp< . igii inarkc^ts, com|")nters in man- 



42 



Cognitive Perspectives on Educational Leadetbhip 



agenicnt, woukmi executives in l)usiness, and eoritrixed inuiges. I maintain tliat 
the eelerit)' factors wore independent of tlie background varial)les, because the 
strengtli of the discn^pant experiences and the pressure for explanation of tlieni 
WcLs similar for all people in all contexts. 

METHODS 

Tliis res(»areh on social cognition was part of a larger research project on 
the exercise of power hv coq')orate chief executive officers. Tlie research began 
l)(^cause, in the process of training in organization development, some CEOs 
asked, "Jack, couldn't yon and I find some time just to put our feet up on a rail 
and talk, just talk private ly?" Those private talks led me to make systematic 
obsenations, take notes, and inteniew the CEO about mv obsen'ations. The 
obsen ations and interviews were often made in the context of consultation and 
training. W'itli a limited number of exceptions, the CEOs and 1 became frieu.*.s 
and confidants, 

The research had no external financing. I was paid for consultation and 
training. Neither the CEOs nor ^he corporations made any financial contribu- 
tion to the research. 1 was given permission to publish my findings on die condi- 
tion of complete conftd(*ntialit\'. 

Sample 

Data were colk^cted from the CEOs of 69 coqx)rati()ns. The coqx)rations 
were a sample of convenience, detc-rmined by the interest of tlu* C^EO, Of those 
69, 56 wen* in the United States and Canada, 6 in die United Kingdom and 
Enrop(\ 6 in Mexico and South America, 1 in Australia, The corporations were 
from the major industries of the worid. Widi respect to size, 13 had revenues 
over SI bilUon, 30 had revenuc^s over SlOO million but less than SI billion, and 
26 bad revenues less than $100 million. Of the 69 CEOs, 38 were appointed to 
the position, 22 founded the company and created the position, 9 inherited the 
position in a faniiK'-o\nied eouipan\'. Widi respect to age. 12 were in their tliir- 
ti(*s, 27 ill their forties, 22 in tluMr fifties, and H in duMr sixties. Only two CFA)s 
w(»re vvonuMi. 

Data Collection 

Data were collected from 1969 tlirougli I9S3. \ followed tlic^ CEOs in their 
dailv work ,ind after it. and I iuter\iew(Hl them almost ininiediat(*ly about tluMr 
goals and tli(* means of attaining them, their roles, their hopes, fears, and i(k'as 
about 'what was going on" in their activities. The minimum contact was 10 
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liours a cluv for five* consecutive days (13 eases): the iiULximuiu, 15 liours u day, 
one day evcMy two numths, for five velars (11 Ciises); tlie t}pical, one 10-hour 
(lay, nioutlily for one year (45 eases). 

Our connnitnu^nt to confidentialit)* was ver\' strong. The interaction was 
almost aKva\s relaxc^d, informal, and (juite frank. Tlie inter\iews were more 
introspective tlian is t\pieal for these people, who tended to act rather than 
reflect. But tlie C'EOs l)e2;an and continues! the daily sessions over the xamng 
periods speeifi(*d ahove heeause thev had strong needs for ver\ confidential — 
and atApical — r(»Heeti{)n on their lives and roles. 

Data Analysis 

To analyze the data I read. refU^ctcnl on, re-read the notc^s, and inferred 
the nature ol' the processes of the change^ of cognitive models. I found that all 
of the 69 (!K()s conf ronted issues of the utilit)' of the four resources previously 
specified, 1 found the background data and ages in puhlic .sources. Personal 
data, celerity (actors, and cotifidenct* in new policy wen* my ol)ser\'ations or 
lakcMi from eompauv records. 

THE FINDINGS 

Foreign Markets 

This section is confined to 47 .American C.V.Os who w(*re not heads of ir.v.l 
tinational eoqioratious at the tinu* I began tlu» study as w(»ll as the one Austra- 
lian who was so like* the Americans on this issue that I cliosc* to include him 
with them. Hie nine North American multinational CEOs. lik(^ five* of the six 
(.KOs in the* I nited Kingdom and Europe, and all six in Latin .America had 
conlroutecl the issues of the utility of foHMgu markets (juit(» some vears l)(*l()rc\ 
Tli(»y still had some dislrust of 'foreign" cultures, but tli(»\ had uuich more ex- 
perience* and confidence in markets that were fnnig]! to them — for those in 
Europe and I^itiu .\nK'rica, especiallv the foreign U.S. market. 

The Initial Model. The data wcm-c colUrtecl behvecn 1969 au^l 19S3, a time 
wluMi ( !E()s were boconiing more and nu)r(* aware of both Ibreigu competition 
and the Inre ol foreign markets. TIk» op]')()rtuniti(*s and risks of entering foreign 
markets were salient in the conversations and in llu* minds of manv business 
uKMi and women. 

.\s with Will, so it was for all the nationallv focused C.EOs. At first, vahu^ 
eonllicts (l(»velo]')ed because* foreign markets were seen as slnmge, unjust, op- 
pressive, dc^eeitlhl, and frightcMiing — (»ven if ripe for d(»\('lopnieut. These olTi- 
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cers had lieard innch about oppresshe sweatshops with their neglected and 
l')elittled workers in Latin America and Asia, of governnient-supportej cartels, 
and of the exclusive business circles of both Asia and Europe. To develop a 
foreign market meant, in their minds, to collude in deception and corruption, 
and in the deprivation of man\ wry vulnerable people. A topical comment wiis 
"I understand bolding down labor costs and how desperate people need jobs, 
but I also nnderstancl sucking blood from desperate people, and I will dways 
oppose it." 

Although it was not a time of intense patriotism, the offices and work areas 
of the U.S. corporations were infused with Anie^rican symbols. Early in the stud- 
ies, the \'ietnam war was intense and the conflicts about it were equally intense 
among c()q')orate officers. Nevertheless, posters, paintings, furniture, tools, 
sculpture, pin-ups, clothes, and automobiles were those that were in vogue and 
made in the United States, 

Discrepant Experiences and Compartmentalization. The first pressures for 
change came from the social network. The other business men and women in 
that net^vork often expressed their awe of the fact that IBM was drawing stead- 
ily increasing proportions of its j-)rofits from overseas. They talked of many food 
companies, such as the Hein/ CA)mpan\', that had been multinational in West- 
em nations for 50 vears. Now, however, more of the nuiltinationals' corporate 
profits were* from outside^ the United States; all had at least an outpost in Asia. 
The word w^as out. These CEOs were just beginning to say such things as "Ma- 
laxsia mav be unstable, but. Cod, what a potential, what a d\Tiamic market it 
could be." All the countries in die Pacific Rim were seen as alien and unstable, 
but the uet\vork buzzed with talk of the challenging oppoilunUies for those 
who could afford the risks. Almost all, however, saw the discrepant reports and 
experiences as "special easels." 'Those are special and really risky markets; they 
just don't fit into our strategic plan." 

Pressure for Explanation. Ne.xt, there wus, as tluTc was with Will, pressure for 
rational explanation of the unexpected experiences and reports, and attention 
to possible underKing causes. The needed exj^lanation was easy for some, hard 
for odiers. Note these comments: 

The culture is ah(Mi but yni ba\'e to sa\' tliey are ver\' futurc-orientc^d and 
out for change toward our wa\' ol' business. You have to figure that out, if 
you're going to know what s going on there. 

The\ want more power in the world: well, so do wc. That power drivc^ ex- 
plains our dedicaticjH and our greed. 1 guess it (\\j)lains their dedication 
and tluMr greed. What (explains their ethnocentrism? Wluit exi-)lains ours? 

o < 
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In their basic drives tliey are luiiuan, too, just treacherous, really treacher- 
ous. The basic dri\e is cuUural, I know, but I want to know more about 
what makes them tick as business men. 

The Modified Model. Then, later, I heard the fu,sion of the old and the new 
ex-planations, reflected in the following comments. 

Economically, we are in a new world order now, right now. The world 
market is now regulated by market forces, even in communist countries. 
If they are in the world market, they are regulated by market forces. 

The exclusiveness, corniption, and acquisitiveness of the old model is now 
fused with a vision of a world market, competitive and accjuisitive, but regulated 
by forces of supply and demand that, soonc^r or later, can contain, thev believed, 
e\ en exclusive, corrupt, and acquisitive cultures. 

By 1982, the U.S. offices and work areas were markedly more interna- 
tional. The amount -of time spent outside the United States by the CEOs had 
increased from an average of 10 percent to an average of 30 percent. Only half 
of the posters, paintings, and ceramics were inspired by American svTubols. 
P'nmiture, tools, telephones, and automobiles made oxerseas were evemvhere 
in evidence. Audio and video ecjuipment was almost all from foreign manufac- 
turers. 

Summary. I discernecl a movement from a tightly linked, moderately unitized 
ex-planation of tlie inadvisabilitv' of entering foreign markets to a clear recogni- 
tion of special cases. Next I saw an attempt to ex-plain the special cases. The 
drive for explanation led to a shift of perspective: "Thev are indixidualistic, com- 
petitive, and ambitions. All they need is a little moralit).'' "I doubt we have 
an\thing to be concerned [read 'frighten^-'d'] about. ' Finally, a new model 
emerged that incorporated foreign markets as a pait of an explanation of all 
markets, including the changing United States: "Wo are in a new world order 
right now. The wodd markc^t is now regulated by market forces, . . . even in the 
face of really dumb government interference." 

Computers 

The Initial Model, During diese studies, business b(Tame more and more de- 
pendtMit on computers. The pressure to ham(\ss the nc\\\ super-fast kind of 
information processing was intense. At the beginning, in 1969, computer lan- 
guage was larg(^lv confincnl to du^ "computer whizz(»s." There wc^re no computer 
graphics on office* walls or on easels in confercMice rooms. Computers' lack of 
utility for management was explained by their basic automated nature — "mind- 
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less electrical circuits/* With respect to value conflicts, computers were seen as 
paragons of restricted freedom, especially freedom of thought, and only as hon- 
est as those who fed them, "Computers are automatons. They can store and 
supply a library of information, and they are miraculously fast, but they solve 
mathematical problems, not management problems," 

Discrepant Experiences and Compartmentalization. Apples introduction of 
the PC kicked off the change. As PCs appeared in the homes of the senior 
coq)orate officers, they, and their families, began to acquire a little of the per- 
spective of the "computer whizzes." Using computers became a challenge 
rather than a burden, Netv^'ork members who ouaied PCs also began to use the 
language and concepts of computer models. One had to keep up with ones 
friends, sonietimes v\qth ones children. 

PCs were at first compartmentalized special cases. "TheyVe OK for engi- 
neers anc' accountants, sure, but [computers] can*t think, can't create, can t 
manage. TheyVe bound by their software." "Computer models of business are 
prett)' simplistic," Furthermore, computer terminals had a keyboard attached. 
To get information from the computer, one must t\pe. Typing was a symbol of 
low status. Focusing on the keyboard, CEOs said, "Put it on my secretary's desk. 
Tm no typist. ' 

Pressure for Explanation. Computer models of management issues (running 
on PCs as well as main-frames) were indeed simple. Nevertheless, the software 
models of business planning sparked the pressure for development of what 
could be verv' useful business models and challenged the CEOs readiness. 
CEOs said such things as, "Why not construct my own models, the way / belie\'e 
the management variables are related?'* Selecting or making computer models 
of business phenomena forced the CEOs to think in ways unnatural to many of 
them. Often the CEOs did not accept the read-our from their models, hut they 
had to defend their disagreement to themselves. As the CEOs found them- 
selves challenged by arguing with their own computer models, the business 
utilit}' of the computer WcLS established. 

The Modified Model. The explanation of special cases (PCs and main-frames 
in accounting and engineering) had merged with a broader and deeper explana- 
tion of tlie utilit)' of the generic computer. It made one take account of more 
contingencies, more data, and organi/e them, qualitatively and quantitatively, 
more nearly completely into a model. Further, the output from the computer 
made one argue and think. 

Therc^ vvctc, of course, individual differences in the tightness of the link- 
ages and the imitization of the modified model, but the \'arianee was not as wide 
as that of the changes for the other resources at issue. The busin(\ss utility of 
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computers was no longer an issue by the end of the 1970s — but the new model 
had the old name, "Computers/' 

Women Executives 

This section includes the two women CEOs. The\' had become CEOs dur- 
ing a period of time, the 1960s, when women CEOs were even more rare than 
they arc now, and they were not t\pica] of contemporan' women CEOs, In fact, 
in 1970, these two shared the model of women that the men held. They be- 
lieved themselves to be exceptions, and they believed that only radically excep- 
tional women — "more like a man" — had any place in business. 

The Initial Model, Ignoring for the moment the usuiil individual differences, 
these officers (men and women) started with a cognitive model that explained 
the usclessness of women to business on the basis of genetic and social heritage. 
By \irtue of that heritage, women were driven by protectix'e and nurturing mo- 
ti\ es that led them to be soft-hearted, deceitful seductive, and demanding of 
commitments that restricted the freedom of others. A tvpical 1970 comment 
wtis, *A\bmen are great facilitators of development of people, great HRD 
people, but really wimpy management people, the proverbial tits on a boar." 

Discrepant Experiences and Compart mentalization. Soon the women's 
movement was going full steam and successful women entrepreneurs popped 
up in the social networks. A few gained men^bership in the networks. The 
histor\' of the 1970s and 1980s is replete with accounts of these successful busi- 
ness women, EveMi .so, in the nn'uds of these CEOs, women fell in a rather 
tight cognitive compartment of their own, albeit a veiy complex one — for ex- 
ample: 

Look, any culture has to have some feminine roles — some life-gi\ing, 
life-protecting, human value-upholding, nurturing roles. Men may be nec- 
essary' to fertilization, but women are necessar\- to birth, and the physical 
closeness of biith makes them the life-gi\'ers. the protectors, the nnrtur- 
ers, people that any cixilization has to have to sustain itself and improv e 
the qualit)' aud meaning of its lot , , . fl sa\'] mothers and children, but, 
man, let me tell you, adults nnist have some form of life-protection and 
teaching and healing. Take that function away and you undermine the civ- 
ilization. Women devc^lop people: men exploit them. Women protect tlu* 
planet; men endanger it. Women cun^ disc^ises, men ration cures. 
Women ensure* justice; mer deceive it. Ciet women really, really into tech- 
nologieaL financial (*fficienc\ and yon destroy the eixilization. Pk'ase, 
k(n»p women out of die real business pan of business. 
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Pressure for Explanation. Effectiveness demanded exi)lanation. Women chal- 
lenged such values as cold rationalit)' and freedom from commitment, and in- 
voked such familiar values as justice and tnith. Respected friends began to 
change their policies about hiring and promoting women executives. Men 
CEOs found a shift of perspective quite difficult, but agiiin the pressure in their 
own minds for explanation sparked changes. 

Changes were initiated as soon as one tried to find explanations for the 
fast-growing number of exceptional women executives. "As destructive as busi- 
ness men? Maybe. Maybe not. Time will tell," said one CEO. These executives 
had to explain the new^ values, new perspectives, new opinions, new challenges 
of women. They saw the business efficacy of bargaining for joint returns. Thev 
sought equity as getting a return proportionate to one's contribution, rather 
than to one s ad\'antages. Controversies over successful women executi\es en- 
gaged the CEOs and they argued the pros and cons in dining rooms as welJ as 
board rooms. In the engagement, they began to include new components and 
new explanations in changing cognitive models of women executives. 

The Modified Model, At first, legal pressures for affirmati\e action challenged 
the CEOs to find and promote "rare" talented women. Later, they even negoti- 
ated creati\ely with a few talented women who were militant to the point of 
making (juite excessive demands. For example, one recent graduate of a law- 
school api^King for a job as a staff attorney, demanded that a new position be 
created for hen a position reporting directly to the CEO rather than through 
the* general counsel. Another applicant with two years of executi\'e experience 
demanded a senior vice-presidency of finance. In my view, these demands were 
opening positions to begin negotiation, but even as openers they shocked the 
CEO, ''Did yon hear what she asked for? Man, thats some chutzpah!" These 
applicants were often exceptional executives. Their initial demands were fol- 
lowed by remarkablv creative and successful negotiations, in both my view and 
those of the CEOs involved. Most — certainly not all — of the men were chal- 
lenged by th(^ prospects of creati\'e negotiation. It was a new kind of negotiation 
for mutual respect, and considering the pressing demand, legal and consensual, 
for talented business women, the negotiations could lead to important re- 
source's for the corporation. 

Value conflicts about nurturancc* wrsus economic utility changed to con- 
gruencies about skillful negotiation, aimed at miiximizing joint returns, veiy 
much as Pniitt (19S1) might have n^comniended. Over the 14 vears of these 
studies, the CEOs (hiehiding the tvvo women) and their social ne tworks saw- 
that women wen* important business resources in ways impossible to ignore. 

Many men decided that the recently perceived inherent forces driving 
women were also die forces driving business. "Women do shaip negotiation. 
That vields profits for us and evervbodv, growlh of all the n^sourees available to 
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all the people. F^roe business is freedom to pursue profits and gro\\i:h — all of 
us are after that." lndi\i(lual vahations in the change of explanations were great, 
hut Hie change gradnalh' reached even/ CEO in this sample. The name of the 
mcxlel remained "\\ omen," hut it was spoken wdth a tone of challenge rather 
than a tonv of burden. 

Image Building 

The Initial Model, For most of these executives, to construct a deliheratelv 
contrived, guilefully altniistic image of the coqx^ration violated even their prag- 
matic \iew of the \ ahie of tnith. If their spoiling of the fix ers or the air injured 
the coiporate reputation. the\' wanted to recapture respect without shading the 
tnith or touting aspirations devoid of accomplishments. 

But this initial model was unstable. Guile was attractive. Their aspirations 
w(Te more encouraging than their aecouiplishments. Tlu* value conHicts were 
there f{)r all of the CEOs, but they varied from somewhat uncomfortable to 
(jnite painful. **A public image of a coqwation — or a CEO — that is not true, 
well, it just leads to bad business judgments." The initial model was built on the 
attribution of honestx* as the underhing force, but the force was not as .strong 
as in models of the other three resources. The model was not as tightly linked, 
as unitized, but it was named "Image Building." 

Discrepant Experiences and Compartmentalization, While "reasonably" hon- 
est public relations had been a routine function in the coiporations, the seven- 
ties brought a shaq) increase in discrepant experiences: contrived image build- 
ing. (!ijq)orations were severely criticized during the sixties and seventif ,s for a 
callous indifference* to the well-being of both empkn ees and customers and to 
the rape of the physical environment. The prc^ssure to countora' t these allega- 
tions, just and unjust, was veiT .strong. 

Moreover, the leaders of the networks of the (JEOs were often master 
image bnildcMS. Thev succeeded in de\e!op{ng and keeping corj^orate reputa- 
tions for both rare business talent and rare dedication to public interest. 
whetluT accurate or not. Those exemplars were e\'er-present, attractive role 
ulodei^. Their guileful but clear successes demanded explanation. The mic- 
eess(*s wrw at first ctiusidered to be the usual spc^cial eases, "all right fm n 
dishonest cor}')oration. but not for an hoiu^st one, such as ours." 

Pressure for Expianatlon. The lionestA issue was raised in locker rooms, M din- 
ner tables, and in business conferences. Was honest image building good for 
the biiNinesNr^ Did not customers look for flic bi'st buys no matter bow callous 
tlie coi"|)orat!nny Would nverslutenients be exposed as dcTcMt and cii.scredit the* 
coii)orati<)n in the long nm*:^ No* as far as these CEOs could see. [Exxon Valdcz 
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had yet not gone ap;ronnd,) The\' had to admit that inspiring, enticing images 
seemed to be quickly accepted by investment communities and by customers, 
Tlio data available to the CEOs led to a clean new, and different explanation: 
People desperately wanted to believe that the corporations they so much de- 



Sooner or later logos and mottoes rang with high purposes and with com- 
mitments to qualitv', '*QuaIit\' is our first prioiitx!" "People are our most im- 
portant asset!" "We protect our planet/' These dubious slogans were shouted 
b\' both actors and workers from television sets» were spread across New York 
Times and Foiinue ads, were repeated b\- articles in trade journals and popular 
business magiizines. I asked, did they work? "\\ elK they certainly seemed to." I 
asked, "\\1iy?'' "People wanted to hear them," 

The Modified Mode!. In this psvchosocial chmate of opinion* the CEOs were 
much rewarded for focusing on aspirations while leaving actual practices, ac- 
complishments, and lailures imder clouds of haze. The explanations for diose 
rewards for deeeit were more c\iiical than nian\' CEOs coiild tolerate, and 
tlierefore they held, quite preeaiiousK', that their own companies' image con- 
structions were the honest excerptions to the general cognitive niodeh excep- 
tions explainc^d by tlu* CiEOs integrit\\ Odiers shifted to the c\Tiical explanation: 
'Tell the* folks what the\ want to hear and they'll buy your products and your 
stock/' In this imag(M-\, the fusion of old and new forces was an exceedingly 
difficult fiisiou of deceit and honesty. Most adopted the c\niical explanation of 
the utilit)- of image building. 

Th(^ change of cognitive model was a change from clear values, however 
deep or shallow their roots, to a c\iucal manipulation of part tniths and outright 
distortions. Often the puhlicitx to counter an allegation of callousness was an 
ad campaign of denial that showed a<"tors playing the roles of workers and cus- 
tomers attesting to the warm and (*aring aetioiis of the company. A cjuite recent 
example of denial is C^eneral Motors' announcing Ine closing of some plants 
without soeeil\ing which Xewspapers (luoted Stenipel, the CEO» thus: "We 
are not in th(* procc'ss of \v!iipsa\vi!io' [putting one local labor union in conflict 
with the others to offer concession to ki^ep their plant open]. I want to he veiy 
clear about that light u]) front," Most denials wvw more guik'ful than CM's, 
but deuitil was tlu" u(n \u. Ever\' CKO cliauged at least a little tcAvard the CMiical 
model of image 'ouilding: most changed enough to change policies; a few 
eliangc^I to an extnMuely e\iiieal mode*!. "People need to believe \ ()u are noble. 
Publicize your lofty goals, forget your selfish scluMues. It's just good business; 
vou eau't get away from it," Hut the ex|)lanation was not an integration of old 
and new: it was an all new. e\iueal explanation. Business efficacy was the major 
accelerating loree. 
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Table 3.1 The Process of Cognitive Change 

The Resources at Issue 





Foreign 


Computers 


Women 


Image 




Markets 


in Business 


in Business 


Building 






Phases of the Cognitive Chanee Process 




Initial 


Treacherous 


Mindless 


Useless 


Honest 


Model 


Exclusive 


Technology 


Motherly 


Informative 


Discrepant Exper/ 


Profitable 


Fast, Handy 


Successful 


Some 


Others 


for Others 






Dishonest 


Compart'lzation 




Rigid 


when Man-like 


Pressure for 


Why Profit 


Explain Own 


Why so many 


Why Deceit 


Explanation 


for Others 


Business Model 


Successful 


Rewarded 


Modified 


Free World 


Useful Tools 


Astute Enhanced Image 


Model 


Market 


for Analysis 


Executives 


Demanded 






Accelerating and Impeding Factors 






Value Conflict 


Oppression 


Technology 


Nurtu ranee 


Honesty 




vs 


vs 


vs 


vs 




Freedom 


Heuristic 


Competition 


Dishonesty 


Social Network 


Endorse 


Endorse 


Endorse 


Endorse 




Feasibility 


Heuristic 


Negotiation 


Pragmatic 




Profitability 


Models 


Talent 


Enhancement 


Challenge/ 


Opportunity 


Model Bldg 


Negotiation 


Honest 


Burden 


Challenging 


Challenging 


Challenging 


Images 










Challenging 


Business 


Profitability 


Model Bldg 


Woman's 


Enhancement 


Efficacy 


Attractive 


Efficacious 


Perspective 


Works 


Propensity 


Not ready 


Open to New 


Resistant 


Beguiled 


for S.'iifting 


for Shift 


Perspective 


to Shift 


into 


Perspective 








Enhancement 



SUMMARY 



Tal)l(* 3.1 pro\icU*s a coikUmisocI siiiuinar\" of tlu* findings. CEOs began to 
changf tlicir niiiicls wlion discrepant cases wcw cxpciicnccd l)ut kept separate 
from [\\c tiglitK linked, nnified. and named cognitive models that were dial- 
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lenged by the special cases. The CEOs sought explanations for the special cases, 
attributing, as causes, both familiar and newly inferred inner forces underlying 
the phenomena. As the special cases became more frequent, the CEOs found 
similarities bet\veen the old and new inner forces, and eventually fused the old 
and new into a changed explanation that included both special and familiar 
cases. The speed of the movement toward new explanations and the develop- 
ment of new pohcios were influenced by these factors: value conflicts; discrep- 
ant social network opinions; whether the discrepancies were seen as a challenge 
or a burden; the perceived business efficacy of a possible new policy; and the 
facilitv' for changing perspectix'e on the resource at issue. In ther 69 cases, the 
outcome was a new cognitive model, including new components and new link- 
ages (explanations), a model not yet tightly linked and unitized, but becoming 
so, and identified by the old name. 

These findings do not lend themselves to "how-to" prescriptions for chang- 
ing one s mind and one s policies, or for facilitating the change of mind in others. 
The research was intended to enhance understanding of "how some humans 
did change their minds," rather than "how humans should change their minds.*' 
The findings do provide some new understandings of how executives, and per- 
haps many of us as we consider policy changes, are influenced by value conflicts, 
economic efficacy, opinions of respected others in our social networks, the sense 
of challenge or burden of social pressures, and our own facility for changing 
our perspective about the utilit\' of new resources. I doubt that this understand- 
ing alone will enable us simpl)' to resist or accept the influences identified by 
these data. However, a fuller awareness may enable us to avoid misintoipreta- 
tions of why we or our colleagues did or did not change our minds about the 
utilitv' of some new, and perhaps strange, resource. 
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4 Pragmatism, Participation, and Duty: 
Value Themes in Superintendents' 
Problem-Solving 



Tiiu Raun and Kenneth Leithwood 



There is iin extensive literature in tlie fields of nuinagenient and administration 
concerned with decision-making and probleni-soKing processes (e.g.. DcBoiio. 
19S5: Fox, 1987; Kepner & Tregoe. 1981). By far the bulk of this literature, ds 
described by Wagner (this volume), is presciipti\e in nature and assumes that 
such processes ought to be almost cMitirely rational — for example, Kepner and 
Tregoe (1981) entitle tlieir hook The \ew Rational Manager. h\ contrast, a 
smaller but impressive l)ody of literature has devoted dieoreticd attention to 
tile role of values in administration (e.g., Barnard, 193S; Simon. 1976; Weber, 
1949). This literature acknowledges for adiiiinistrators what is considered com- 
nK)n sense for people more generally: that values are a critical aspect of thinking 
and problem-soKing (Frankena. 1973; Rokeach, 1973). In spite of this seem- 
inglv common scMise proposition, the empirical study of achninistration has tra- 
ditionally "ignor(^[d] value and sentiments as springs of human action" (Green- 
field, 19S5, p. 59). The study reported in this chapter is a response to this 
neglect. 

While research about the \alues of educational administrators is in its in- 
fancy, the values of business executi\ es have been cxi^lored more extensively. 
Both theoretical and empirical insights from such research are hc^lpful in the 
studv of educational administrators' values and similarities with results of th(^ 
limited research in education are already apparent. Ilambrick and Brandon 
(19SS), for example, propose a conception of the links bet^veen values and ac- 
tions lor problem-soKing, for our puqx)ses^ that begins to explain, with sonu* 
precision, xctiy valutas are critical in problem-soKing. Of th(* t\vo links they pro- 
pos<\ one is direct* \*alues influence ex(*cuti\es' actions (hrectiv when such ac- 
tions or solutions are selected strietiv bc^cause of their preferc^nce. Begley and 
l,<Mthwoo(l (19S9^ reported instanc(»s of such influence in principals' d<*cisions 
about a(k)pting computer technology in their schools. Leithwood and Stager 
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(1989) also reported a form of direct infliK iice of viducs on problem-soKing in 
their comparison of differences in how expert and tvpical principals solved ill- 
stnictured (knowledge-lean!* problems. Exjx»rts were much clearer about their 
vahi<»s, and, as a eonsec^uence. could and did use th.eni as substitutes for the 
more problem-specific knowledge, which would have helped them but which 
thev lacked. The direct influence of values on problem-soKing is called "behav- 
ior-chann(»liny;" (England. 1967). 

Indirect eff(»cts of (executives' \alu(»s on thcMr problem-soKing, termed 
"perceptual screening," also are proposed by ilambrick and Brandon (1988). 
In this eas(\ values inl!;ieuc(* the perceptual salieucy of stinuili: Executives sec* 
or hear what they want to see or hear. Perceptual screening max* have a dramatic 
influence on the prol)l(Miis execi ..ives choose to notice and how these problems 
lW'c defined. Leithwood and Steinbach (1990) have reportc^d significant differ- 
ent es bet\v(HMi expert and tvpical secondar\' principals' definition of problems, 
jiartly due to differences in their value* orientations. 

Both the direct and indirect effects of values on problem-solving, proposed 
bv Hambriek and Brandon (1988), are modified by the amount of discretion 
executive's' enxironnients permit. In general, the more discreiion allowed exec- 
utives, the greater the probable effect of executives' values. Assuming that dis- 
cretion is greater in more senior roles, \ alues are especially important to con- 
sider in the problem-soKing of CEOs. Hambriek and Brandon's (1988) mod(*l 
also suggests that when discn^tion pennits, strongK held values will have a more 
direct inlluence on problem-soKing than will weaker values. Furthermore, par- 
ticular t}pes of valu(\s (f\g., duty) may influence problem-soKing in unique ways 
(e.g., cause executives to be more or less aggressive about their own values). 
Accordingly, a better understanding of C^EOs' xulnes — their nature and de\el- 
opuKMit — seems ciiticiil to a fuller appreciation of C>EOs' problem-soKing pro- 
cesses. 

Qu(\slions eoueeruing the nature and development of CEOs' values were 
pursued in the research reported in this chapter. In the next section we review 
research pertinent to each of tli(*s(* questions. Then we desciibe the methods 
used to collect our own exideuce about these (questions. Results of our data 
;u.a!vsis are reportc^l and discussed in the final t\vo sections of the ehapler. 

PREVIOUS RESEARCH 

The Nature of Values Used in CEOs' Problem-Solving 

A \alu(» in Ilodgkiusou's terms is "a conception, (explicit or implicit, distiue- 
tivi* ()( an iudi\i(hial or eharac teiistic of a group, of the* desirable which influ- 
ences the S(»leetiou Irom available* modes, nutans and ends of action" ( 1978, p. 

Do 
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121). Imbedclc^d in tins definition are altribiitcs of values also evident in tlie 
work of Kluckhon (1951), Rokeaeli (1973), and Williams (1968). That is: 

• A value is an endurinj; belief about tlie desirabiiitv' of some means or end 

• Onee internalized, a value also becomes a standard or crilerion for gniding 
one's actions nnd tbouglit, for influencing; the actions and thoughts of others, 
and for morally judging oneself and others. 

As Rok(nich (1973) suggc\sts. a person's value svstem is a learned set of rules for 
making choices and for resoKiug conllicts. 

T(j in(iuire about the values used bv C'EOs in problem-soKing, we were 
guided by a chissification of values developed in our previous work and sunnna- 
rized in Table 4.1 . This classifieatioi) of values is a sviithesis and modification of 
two value frameworks — one proposcnl by Hodgkinson (1978), tlie otlier by 
Bcvk ( 1984a, b.c). Hodgkinson (1978) proposes four eat(*gories of values: 

1. Traiisraiional rallies grounded in ])rinci]')le; 

2a. Rational values based on an individuals assessment of consecjuences, 

the attainment of what is ]x*rceiv(Hl as riglit; 
2b. Rational values based on an individual's assc^ssment of consensus. 

again, tlie attainuient of which is perceived as right: 
3. Siihrafional values related to personal preferences or vviiat is perccMved 
as good. 

Tvpe 3 v alues re|)res(Mit an individuars conception of what is "good. " Such 
values are grounded in aflect or emotion and constitute tlie individual's prc^fer- 
cnce stnicture. They are self-justifving and piimitive. Eacli of the remaining 
categoiies of vahies (k'seribes a "liglituess" tliat, according to Hodgkinson, is 
liigluM- than the one below it. Tvpe 3 values, unlike* the othens, represent what 
is good as opposed to what is right. 

Tvpe 2 values are subclassified: Tvpe 2a valuers define rightness in relation 
to a desirable I'uture stau^ of affairs or analvsis of the consequences cMitailed by 
the value judgment; Tvpe 21) valuers attiibutc* rightness to consensus or the will 
of the majority in a given eollectivitv. Tvpe 2 values, as a whole, are rational; 
Tvpe 3 vahies are subrational; and T\pe I values are transralional. 

Hodgkinson (1978) argues that Tvpc^ I values are supc^rior. more* authentic, 
hc^tter justifi<'d, or more (k^fensible than the other t\pes. Imk*ed, use of these 
"sacred" values in decision-making, according to Hodgkinson, is the hallmark 
of the (»thical educational K^aclcT. Such a kuuler "sc^eks to increase his ovvni de- 
grees of freedom (a Tvpe 1 value) and the degrees of freedom of those who 
fmietioii uiuku" his aegis * (p. 8). However. Hodgkinson also claims that values 
tend to lose* their level of grounding with tinu', thereby reducing thcMr .aitheii- 
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Table 4.1 Categories of Values Used in Administrative Problem-Solving 



Categories of Values 

Setl Basic Human Values 
♦ Freedom 



♦ Happiness 

♦ Knowledge 

♦ Respect for others 

♦ Survival 

Set 2 General Moral Value s 

♦ Carefulness 

♦ Fairness (or justice) 

® Courage 

Set 3 Professional Values 

♦ General Responsibility as Educator 

♦ Specific Role Responsibility 

♦ Consequences for students 

♦ Consequences for others 

Set 4 Social anc j i Political Va lues 

♦ Participation 

♦ Sharing 

♦ Loyalty, Solidarity and Comrpitment 

♦ Helping others 



Illustrative Statement 



♦ Staff is not forced to supervise dances by the 
Education Act ... \ would not force people to do 
this 

♦ Most people felt pretty good about those 
goals 

♦ F would collect as much information about 
the probable suspects as possible 

♦ In a blanket approach you could offend many 
teachers 

♦ \ don't think you can let an issue like this 
dominate a lot of time 

♦ [Check] to indeed see if whether or not we 
have a problem 

♦ Make sure that some people who area little 
unsure of themselves also have an opportunity 
to speak 

♦ Their responsibility is to speak out when 
vandalism occurs 

♦ Your value system is interfering with the 
mandate that we have in education 

♦ Staff have to feel they are supported by the 
office 

♦ Kids deserve a certain number of social 
events 

♦ There's an impression that ... students aren't 
under control 

♦ Involve groups such as Head's Council, 
Special Education, Student Services 

♦ Allow people to get things off their chests - 
talk about the problems they perceive 

♦ We (admin, team) have to be seen as being 
philosophically in tune 

♦ Let's help each other [school and parent] deal 
with thai child 



From Leithv^ood, Begley, & Cousins, 1992 



tic'ity or tlicir force of inoral insight. Uc is critical, for oxiinipic. of wiiat lie sees 
as the u1(lespr(M(l use* of T\p(* 2 rational valuers in adininist ration and attrihntcs 
it to a p()sili\istif, impersonal \ lew ol Organi/ations and a natural desire to avoid 
llie niessiness and iniprc^dietahilily associated with use ol" other l^pes of values. 
This tcMideney toward rational \ alues is p*eatl\ reinloreed hv the eharacteiisties 
of eonteniporaiA culture, accordinti; to Ilodgkiuson. 

l^(*ck's ( 19S4a,h,e) catei!;ories of \ahies, not de\elop(Hl with adniinistnition 
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in mind arc based on tlie pre^mise that a fairlv common set of universal x aliies 
exists. Priorities and emphases ma\' shift over time and with respect to specific 
circumstances, l)ut a set of "Basic Humai. \alues** can be identified, since viilues 
arise from need and many indi\idnals luive similar nec*ds. These values are part 
of human nature and the human condition (Beck, 1984b) and include, for exam- 
ple, sum\"al, health, happiness, friendship, helping others, respect for others, 
knowledge, fulfillment, freedom, and a sense of meaning in lif e. Some of these 
values are means to others, but this cluster of Bitsic Human X'ahies, according 
to Beck, is mainly ends-oriented. Furthermore, these values are interconnected 
and are continuously being balanced, or traded ofl , with others, A sense of flu- 
idity', openness, and flexibility exists within this fornuilation. 

In addition to Basic Ifnman Xalues, Beck (1984a) identifies four other cat- 
egories of values: Moral Xalues (e,g,, carefulness, courage, responsibility); So- 
cial and Political Xalues (e.g., tolerance, participation, lo\alt\ ): Intermediate- 
range Xalues (e,g,, shelter, entertainment, fitness): and Specific Xalues (such as 
a car, a telephone, and a high school diploma). According to Reck s conception, 
none ar(^ absolute, Xalues are to be considered within their own system rather 
than in isolation, The\ are both means and ends. X'iewing a value men4y as a 
means is to deny its intrinsic worth. Xu^wing it merely as an end is to make it 
into an absolute. Even the Bitsic Human Xalues category' forms a set, each of 
which has considerable importance in itself, but must also be weiglu^d against 
other values (Beck, 1984c), 

Results of research carried out using the Ifodgkinson and Beck frame- 
works separatel)' ( Begley & Leithwood, 1989: Campbell-Evans, 1988) led to ihc 
four-cat(\gor\ sysleni of valuers described in Table* 4,1. 

The first category, "Basic Human X-alues," incoq')orates values at tlu* apex 
of Hoc^kinsons hierareliv, which he calls principles, Tlu^sc^ are primarily tcM Uii- 
nal \alues: They refer to 'end states of existence" (Rokeach, 1973, p, 160), The 
remaining catc^gories arc* more instrumental in nature. They represent prefera- 
xl)le modes of conduct allhougli, as Bc*ck ( 1984a) warns, tlu* distinction bet^vc^en 
means and ends may be inappropriate to nuiintain. People's \ alu(\s act as inter- 
dependent systems to influence their probleni-soKing, (Categories entitled 
"General Moral Xalues" and "Professional Xalues" include norms of conduct or 
guidelines for judging the ethics of an indixidual's actions, "Professional Xalues," 
an addition to Beck's framework, includes values unicjueK relevant to guiding 
decisions in on(*s work life: Hodgkinsous (1978) valuers of conscujUCMU'c* are in- 
elud(*d here. ,\s Bayles (1981) suggests, in order for Professional Xalues to be 
guid(\s to ediicai conduct, the) must be consistcMit with and subordinate to Basic 
Hnuuui Xalues, 

"Social and Political X'alues," iucoq-xmiting Hodgkinsous (1978) values ol 
consensus, recognize the I'SsentialK' social nature of human action and the uvvd 
for individuals to define tlienisc*lves in relation to others to make* thcMr liv(*s 
meaningfid. Then* is also a dose* link b(*t\v(*en the specific valuers in this cate- 
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gor\' and tlie basic hunum viJue of respect for others. The categories of values 
inchided in Table 4,1 do not inchide Becks short- or intermediate-range values. 

Other categories of vahies relevant to administrative problem-solving have 
been proposed. However, they share sufficient similarity with those outlined in 
Table 4.L or are not sufficiently grounded in empirical data, so a.^ not to chal- 
IcMige the defensibilit}' of using the value categories in Table 4. 1 as initial guides 
for our research. For example, from research on business executives, Hambrick 
and Brandon (1988) propose six categories of values important in their thinking, 
three of which have direct parallels in Table 4.1: collectixism (comparable to 
the two Professional Values in Table 4. 1 dealing with consequences); dut}* (same 
as general and specific role responsibilities): and n^tionalit)* (some similarit\' 
with knowledge). The remaining three — novelty, niaierialism, and power — are 
not in "^abie 4.1 nor are they evident in the results ol owr previous resc^arch with 
educational administrators. 

Another classification of values, proposed by Ashbaugli and Kasten ( 1984), 
is grounded in evidence collected from a sample of principals. As with our 
framework. Ashbangh and Kastens categories were influenced hy Hodgkinson 
(1978), They propose a category' of Transcendent Values ver\' similar to Hodg- 
kinsons "transratioual" and our General Moral Values categories. A categorv^ 
labelled PcTSonalistie \'alues includes subcategories concerning personal st)Ie, 
human relations, and nature of schooling; the first two of these are ver\' similar 
to our Social and Political Values. An Organizational Vahies category' is also pro- 
posed: it overlaps with a significant proportion of what we have included in our 
cate»gor\' Professional \'alues. 

Development of CEOs' Values 

Influences Uiat shape the values u.scd by administrators in tluMr problem- 
solving seem likely to be found in both personal and professional life oq^eri- 
ences. Prior evidence concerning these value-shaping influence's is meager, 
howevcM*. Fcr example. Miklos' (1988) review concluded that UKXSt studies o( 
the recruitment, formal education, and employment of educational administra- 
tors have been doctoral dissertations about the experiences of women, only 
Nevertheless, this research did offer some direction for our research. Most of 
this evidence wlls concerned with ,socializ;ition processes — those processes by 
which an indivichial selectively accjuires the knowledge, skills, and dispositions 
(including values) needed to effectively perform in ii role, such as that of CEO. 

Greenfield's (1985) research, with vice-principals, suggested that values 
are more likely to be the product of informal e\peri(Mices rather than such for- 
mal mechanisms as training. Formal programs designed for educational admin- 
istrators iraditioually have* devoted litde attention to values, ediies, or moral 
r(»as(.ning (Blumberg, i;)84; Corson, 19S5; Faniuhar. 1986; Greenficdd, 1986). 

Leithwcjod, Steinbach, and Begley (1992) developcul a framevvork for 
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stucUiiii; ihc socialization of scliool leaders bas(*d on research in several fields 
of studv. This framework included the nature of administrators' experiences 
with sch<H)l districts and their policies, formal education, and relationships with 
peers, subordinates, and snperordinates. Further, the/ conceptualized the pro- 
cess of socializiition as being divided into three stages: initiation, triinsition, and 
incoiporation. Five studies were done with sche^l leaders seeking answers to 
lour qut^stions regarding socialization experiences and their perceived use- 
fulness in leaders' development. Man\\ but not all, socialization experiences 
were considered liclpful by principals and \ice-principals. and there were varia- 
tions among perceptions according to gender, geographical location, and 
whether people* were ahead)' in administrative roles or working toward them. 
One of the specific suggc^stions for improvement that emerged from this re- 
search was the need for more opportunities for on-the-job leadership expeii- 
ences in which the skills and attributes required for the position could be ac- 
(juired and practiced. 

Ashbaugh and Kasten (1984) incjuired directly abouc influences on the val- 
ues used by school administrators to mak(» difficult decisions. Results suggested 
that both personal and professional life expeiiences conspire, in a blended fash- 
ion, to shape administrators' values. Specific influences on values identified by 
these* researcluM's wen* religion, educational training, school distiict philosophy, 
and rol(» models. Also shaping administrators' values were parents and mentors, 
expericMices as a teacher personal life e\ cuts, and parental experiences. 

Rest»arch on \alues in the area of leadership, howc^ver, is extremelv thin 
and none* ofil addresses the dexelopmeut of C'EOs'xalues in particular At best» 
it offers hunclu*s about some possible influences on the formation of valuers, but 
no clear franu^vork of the sort avail. ibl(» to guide* our incjuirx about the nature 
of CEOs' values. 



METHOD 

This study was ])art of a larger projc^ct examining several aspects of the 
thinking and ])ractices of chief education officers in Ontario. Canada (ecjiiiva- 
leul to l;.S. supcMintendcMits). Onlv tlu* meth(xlolog\ n^lexant to data reported 
ill this chapter is described. These* data were proxided by response's of C'EOs 
to a sun'(*y about tluir values. The suncy was scuil to all 1 13 Ontario CEOs 
(except lor 10 repulalionalK- effect iv(* (]F()s inxoKcd in the larger stud\ ). Items 
for the suivcy were <levelopcd from the researcli re\iew(*d in the* pn*\ ions sec- 
tion. The final suivex re(|nire(l approximateK 35 minutes to complete*. Fre- 
(jucMicN counts of CEO responses to closed questions w(*r(* calculated. CEOs' 
short answ(*rs to open-ended (juestions w(*re aualw.ed for exidence of values 
in two ways: use* of s]x*cifie wortls froni the \alues franu'work (Table 4.1) and 
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indications of values associated with the framework tlirough use of words tliat 
implied tliose values; for example, if a CEO said a problem solution included 
meetings or discussions with other people, that was interpreted as expressing 
the value of Participation. 

The survey was mailed to 66 CEOs of public school boards, of which 27 
(42 percent) were returned, and 47 CEOs of Roman Catholic separate school 
boards, of which 24 (51 percent) were returned; two of the surv-eys were filled 
out anon\Tnously. A total of 53 (47 percent) surveys were completed and re- 
turned. The larger percentage of Roman Catholic separate school board CEOs 
responding to a suivey on values may be explained by the explicit emphasis on 
formal religion and Christian values in the policies and functions of the school 
systems they adniinistc^red. 

RESULTS 

Of the 112 CEOs (including five women) who were sent the survey, 51 
males and 2 females participated. Six (11 percent) of the responding CEOs 
were between the ages of 40 and 45; 18 (34 percent) were 46 to 50 years of age; 
22 (42 percent) were 51 to 55 years of agc; and 7 (13 percent) were between 
56 and 60 \'ears old. Forty- of the 53 participating CEOs were between 46 and 
55 \ ears of age. Most of the CEOs (74 percent) had a masters degree, 21 per- 
cent also had a doctoral degree, and 6 percent had only a bachelors degree. 
Eight)' -one percent of the CEOs had a career path that invok ed moving up the 
traditional steps of the educational hierarcli)' (teacher, \icc-pnncipal. principal, 
etc). Nineteen percent had skipped stages of the hierarchy, had held jobs out- 
side the school board (e.g., at a facult\' of education), or bad internipted their 
careers to takcJol)s outside of education. Thirty j- -^rcent had held full-time jobs 
outside education, manv of which were first caro. i,; that dkl not involve inter- 
nipting their work in education. Most CEOs (80 percent) gre in flmiilies 
that lived in cities or towns rather than in rural settings. Occupations of male 
adults in CEOs' f\unilies were most often in trades and services (63 percent) 
and farming (14 percent), while the main occupations of female adults were 
homcMTiaker (59 percent) and jobs in trades and servicers (31 percent). \eiy few 
(JEOs came from professional families. 

Nature of CEO Values 

What are the values CEOs consider most important in their problem- 
soKing and to what extent do CFX)s share siniihir \ :ilues? Four different aj)- 
pn)aches were used to answer llu " (juestions. One approach, using our viilnes 
IranuAvork, asked responclents to mdieate what values tliev considered most. 
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seconcl-niost, and tlurd-most important. Only tliose values they considered im- 
portant were to be ranked and no context was provided within which to re- 
spond. R(?sponses were ranked in order of frequency of selection (first-, 
secc)nd-, and third-most important selections were combined). CEOs could 
also add values they considered important but that did not appear in the frame- 
work. In total, 10 "Other" values were added. 

Ta})le 4.2 shows that 50 (94 percent) of the CEOs responding to the sur\'ey 
ranked the specific value of Respect for Others (a Basic human \alue) as either 
most, second-most, or third-most important. The' value chosen next most often 
wtLS Loyalt\\ Solidarit)\ and Commitment (a Social and Political XWue), by 49 
or 92 percent of the respondents; Fairness/Justice (a General Moral Value) and 
C'onseciiiences for the Svstem (a Professional \alue) were both chosen by the 
same number of participants (48 or 91 percent). Carefulness (a General Moral 
\alue) was chosen as an important value least often (by 32 percent of the parti- 
cipants). The value most often ranked first was Respect for Others, followed b)* 
Integrity" and then Loyalty, Solidarity', and CommitnuM\t. The value of Care- 
fulness was not ranked most important bv anv of the CEOs. 

CEOs agreed in their ranking of values. The first 1 1 items were all selected 
b\' well oxer 50 percent of the participants, while oi\ly five of the values were 
selected b\' less than 50 percent. A second approach to the nature of values 
held by CEOs was provided by responses to survex" questions concen\ing the 
values considered most important for staff and students (not shown in Table 
4.2). For students. CEOs named* in order of frequency, Integrit)' (fourth in 
Table 4.2), Respect for Others (first). Honesty (seventh), and Caring (not in the 
framework). F'or staff, the x'alues considered most important were, in order of 
f recjuency, Integrity (ranked fourth in Table 4.2) and Honest)' (seventh): Caring 
(not in the framework); Respect for Others (first); and Loyalt)' (second). Several 
other values that are not in the framev.*ork were mentioned. These included 
P'aith. Work Ethic, and Open-mindedness. Again, CEOs were reasonably con- 
sistent in the \alues the\ selected as important usiijg our first and second, 
context-free, approaches. 

Our third approach to ('EO values provided a context and \ielded differ- 
ent results. The provision of a context for studying values acknowledges Kam- 
inskis argument that "in the realm of complex social problems, values never 
occur singly: thev always occur within a complex matrix of social, anti-social, 
moral and immoral relations'' (1986. p. 22). The most likely way to clarify ad- 
ministrators' marginal values, tbeiu is to describe the policies (or .selections) 
they choose to achieve* them (Lindl)h)ni, c'\ivd in Kaininski, 1986). As a result, 
our third approach asked C]EOs to describe a specific recent conflict situation 
and their solution to the conflict. Answers were analy/cxl by looking for use of 
specific words from our valuc\s framework (e.g., Integritv" or Fairn(\ss). 
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Table 4,2 Overall Ranking of Values by Frequency of Selection: First-. 
Second-, and Third-Most Important Combined 



Rank 


Value 


Valid Responses 


% of Total 






(Maximum of 53) 


Responses 


1 


Respect for others 


50 


94% 


2 


Loyalty, solidarity, cominitment 


49 


92% 




Fairness /] us tice 


Aft 


y 1 70 


3 


Consequences for System 


48 


91% 


5 


Integrity 


47 


87% 


6 


Helping others 


46 


87% 


7 


General responsibility as educator 


42 


79% 


7 


Consequences for clients 


42 


79% 


9 


Honesty 


41 


77% 


10 


Knowledge 


39 


74% 


n 


Happiness 


37 


70% 


n 


Sharing 


37 


70% 


13 


Participation 


36 


68% 


14 


Freedom 


34 


64% 


15 


Courage 


23 


43% 


15 


Consequences for society 


23 


43% 


17 


Role responsibility 


22 


42% 


18 


Survival 


18 


34% 


19 


Carefulness 


17 


32% 



\ ahies were* also infVrrccl from words used hy CEOs when cl(»scribing wluit 
tluy snid tlicy did diat iinplied those values from diis analysis. Participation (a 
Social and Political N'aluo' and Knowlc^di^e (a Basic Human \ alue) wvw re- 
ferred to most often, follouod by Specific Role* Rcsponsihilit)' (or Duty ) (a Pro- 
fessiontd Value) and Fairness/Justice. Several values emerged, not explicit in 
Talkie 4.1, which are closely related to Paiticipatioii: Consultation, Conipro- 
mise» and ('onsensns. 

As a fourth, context-iuihedded, approach to identiRi'ip; the \*alues that pre- 
\ail in (^KO prohlem-soKiug, respondents were asked to rate, first ol all, 
whether tliev ne\'er, seldom, occasionally, often » or alwavs (»xp(Ticnced each of 
the four following t\pes of value conflicts. 

1. FAterual CouHiet in which the CKO is not iueluded: for (^xauiple, 
a conflict among })()ard administrators who disagree about the possible 
consecjnenees lor students of a long-range* planning direction; 

2. FAterual Vahie (Conflict that includes the (^E(), such as a conflict bc*- 
tween the CVX) and the (^hair of the Board of Trustees regarding the 
impoilanee of Solidarity ; 

3. Internal \ahie (lonfhet (within (IKO) where there is a eonfliel in organi- 
zational \alues: for (*xample, a conflict Ix^Iwm'u Honest}, and the (!K()'s 
Hole Hesponsibility regarding diselosn re of eonhdential infornialiou; 
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4. Internal \ alue Conflict (v/ithin CEO) where there is a conflict between 
or among 02'ganizational values and personal values. An example of this 
is a conflict hetween a CEO s genenJ responsibility' as an educator and 
VcJues espoused bv a new school program (e.g., teaching the use of birth 
control methods). 

Ratings indicated agreement with Blumbergs {1985) conclusion that con- 
flict is part of the job. None of the CEOs Siiid they never experienced conflicts 
of the first and second tyy^e. Four percent and 15 percent respectively never 
experienced the third and fourth t\pes of conflict. When the response catego- 
ries "often" and "always" were combined, the respective percentage of re- 
sponses to categories one through four was 38. 29, 13, and 10 percent. This 
suggests that external value conflicts not including tlie CEO were perceived 
as most frequent. External value conflicts including the CEO were also fairh- 
frequent. But the remaining two t\pes dF value conflicts were fairly rare, sug- 
gesting that these CEOs were not engaged in serious personal dilenmias. 

More information about t\pes of conflicts Wcts available from CEOs' brief 
descriptions of problem situations (see approach three, aboveX Open-ended 
responses were categorized according to the four t\pes of conflict described 
above. Of the 34 problems described by the 54 respondents, 18 could be chtssi- 
fied as conflicts of the first t\pe: 1 1 were conflicts of the second t\pe; 2 were of 
the third t)pe; and 3 were of the fourth t)pe. In general, these results confirm 
CEOs' earlier estimates of how often these t\pes of conflicts occurred. Twenty- 
two of the 34 problems described involved board policies, 7 concerned pro- 
grams, 4 were disputes over budget (one of the prol)lems lacked sufficient detail 
to make a judgment about the underKing issue). Of the 32 CEOs who indicated 
how they had resolved the problems the\' described, the largest number (12) 
said that board policy had pre\'ailed in the final resolution. Assuming that board 
policy has been created to help the system as a whole function well, this reflects 
the value Consequences for tlie Svstem — ranked third on Table 4.2. Three* of 
the situations had been resolved bv enforcing Ministn' of Education policv 
(ConsfKjuenees for Societv' — twelfth on Table 4.2), and three had invoked 
compromtse. One solution had been arrived at by consensus and one CEO had 
chosen to "back off.'' Several of the situations (8) were ongoing and remained 
unn^solved at the time of tlu* survey, and 4 of tlu* solutions lacked sulTicient 
detail to be* anaKy.ed. 

In sum. our evidence conccM iiing the nature of CEO values indicates 

• .\ high degree of emphasis on Basic Human and (General Moral \alues when 
CEOs identified their values in r(*sponse to context-free questions 

• A high (legHM* of emphasis on Professional and Social and Political \alues 
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when CEOs" viilue^s were identified in the context of soKing particular 
probl(Mns 

• Most value conflicts experienced bv CEOs did not challenge their persond 
values or create t(Mision between organizational and personal values. 

Influences on Values 

Who are the people and what are the situations that have influenced the 
development and shaping of CEO values? To answer this question, participants 
were ask(*d to consider a list of IS possible influences (including both people 
and contexts), to select the ones the\' considered important, and then to rank 
the three most important. They did not have co rank items on the list they did 
not consider important. Ratings of first-, second-, and third-most important 
were combined to determine the totiil number of CEOs who selected each 
inlluencc, keeping })ersonal and professional values separate. As Table 4,3 indi- 
cates, a substantialK' larger number of influences contributed to the develop- 
ment of personal as compared with professional v'iilues. 

A small number of conunon influences appeared to contribute to the de- 
velopment of both personal and professional values. This becomes eWdent 
when the rankings of influences for the two categories of values are combined. 
Three of these influences are personal in origin: parents (overall rank=l), 
.spouses (overall rank = 6), and adult friends (overall rank = 7). Work contexts 
pro\ide tlu* origin of four of these influences: educational work experience and 
on-the-job leadership (tied for second overall), mentors (ovenill rank=4). and 
peer groups (overall rank =5). This suggests highly penneable boundaries 
around personal and pr()f(\ssional values categoric s, (>EOs' practices, to the ex- 
tent that diey are influenced by values^ appear to be a product of their whole 
life (experience. Such e\idence would not support i. cl dm that CEOs can keep 
their personal and professional lives separate. 

Formal religious tniining had (juite different imp:iets on the development 
of personal as compared v.ith professional values. It ranked third «s an influence 
on personal vahu»s but only fourteenth as an influence on professional \'alues. 
This wiis (^specially suiprising given the* number of CEO respondents (24 of 51) 
from Roman (!!athoIie separate* school systems where such teaching is held in 
high rc^gard. A small number of inflncMices appeared to have relatively little 
influence on the development of either personal or professional values. These 
included childhood friends (overall rank=18): other relati\'es (overall rank = 
17): and networking, nonedueational work, and s(»condar\' t(\ichers (ti(Hl o\ erall 
rank= lf>). 

"People" is a ealegoiv of influence, in Table 4,3, woiih special analvsis. We 
.iskcd whit h p(K)ple inflneneed which \ ahies. Most often mention(Hl as ha\ing 
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Table 4.3 Influences on CEOs' Personal and Professional Values by Fre- 
quencies: Ratings of Importance (First, Second, Third) Combined 



Types of 




Rank of Influence 




Influences 


Professional Values 


Personal Values 


Combined 


larenis 


6 


1 


1 




0 


z 


z 


Educational work 


3 


4 


3 


experience 








Mentor 


3 


5 


4 


On the job leadership 


1 


7 


4 


Peer group 


1 


7 


4 


Learning by observation 


5 


9 


7 


Formal religious teaching 


14 


3 


8 


Adult friends 


8 


5 


8 


Professional development 


6 


9 


8 


Elementary teachers 


10 


11 


11 


Your children 


14 


12 


12 


Post-secondary teachers 


11 


15 


13 


Networking 


14 


13 


14 


Non-educational work 


12 


16 


15 


Secondary teachers 


12 


17 


:6 


Other relatives 


17 


14 


17 


Childhood friends 


18 


18 


18 



infliK'iicc^cl pcM'soiial values wvrc* parents, spouse, and adult friends. These 
people increased C^EOs' sensiti\it\ to lntep;rit\ and Honest) (both General 
Moral Values). People mentioned most often as haxing influenced professional 
values \v(»re eolleaf!;iK»s, teachers, and mentors. Colleagues were considered to 
have influenced CKOs' sensitivity to Justice, while teachers and mentors were 
credited with influencing CEOs* sensiti\it\' to Inte^iit) {both General Moral 
\'ahies). ('onipaiing the values ranking in Table 4.2 with the Vidnes just men- 
tiom^d. Integrity.' is ranked fourth in the framework. Honest)' seventh, and 
justice/Fairness third. Interestingly, in the context of problem-soKing, Integrit)* 
and Honc^sty did not appear to be veiy important. (General Moral Values, devel- 
opment of which Were iuHueueed b\' the people njcntioned above, may exist 
prior to other values and serve as a point of departure for the exercise of Profes- 
sional \alues. 



CONCLUSION 

Filh -three (!E()s responded to a survey designed to "triafignlate" on ques- 
tions eoucerniug the nature and development of their values. Both open and 
closed (juestions wen* included iu the sur\'e\'. Responses were recjuired some- 
tiuK's without pro\iding any context and sometimes in a sj'X'cific problem- 
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soKing context. Professional values and the Social and Political value Participa- 
tion were especially e\ident in the context of solving particular problems. Two 
of our four Professional Values concern general and specific role responsibilit)' 
and correspond to Hambrick and Brandons (1988) value Duty, A concern for 
consequences of several sorts make up the remainder of the Professional Values 
categorv. Such concerns are part of the broader philosophical tradition called 
Pragmatism. Pragmatism, Participation, and Duty, then, are strong value 
themes recurring throughout CEO problem-solving. 

The dominance of Pragmatism in CEO problem-solving causes us to re- 
consider our earlier classification of the value Knowledge, A value that ap- 
peared to be important in the context of solving particular problems. Knowl- 
edge was classified in our initial framework as a Basic Human Value, But an 
overriding concern for the consequences of a particular solution by CEOs de- 
pends on knowledge of what such consequences might be. Knowledge, there- 
fore, appears better conceptualized as an instmmental in the service of a funda- 
mental concern for consequences, a Professional Value, Such an interpretation 
is also consistent with Begley and Leithwoods (1989) findings. When principals 
in their study became more knowledgeable about computer technology, they 
were increasingly likely to base their adoption decisions on the consequences 
of such technologv' for their students. 

Participation, a specific value within the category we have labeled Social 
and Political values, acknowledges the importance of other stakeholders' being 
in\'olved in problem-solving. Holding such a value seems especially important 
in light of our previous evidence about expert administrative problem-solving. 
Expert principals, we have found, work toward collaborative processes in most 
of their work (Leithwood & Steinbach, 1990). While acknowledging that they 
did not begin their administrative careers that way, most claim increasinglv' to 
solve virtually all significant problems through such means, time permitting 
(Leithwood & Steinbach. 1990), Their reasons are several, but among the most 
important is a genuine belief that the result will be not only greater commit- 
ment on the part of participants but better solutions as well. Nonexperts valued 
participation less. They appeared to believe that the reason for participation 
was only to foster greater teacher conunitment to implementing a solution they 
had already identified. Better solutions were unlikely through participative pro- 
cesses, from their point of vievw CEOs and expert principals are much alike on 
this matter (Leithwood & Steinbach, 1989), 

Duty' and Pragmatism were v^idely endorsed values by C'EOs in the eon- 
t(\\t of soKing particular problems. Evidence about CEOs' values ont-of- 
eontc'Xt, how(^ver painted a modest rok* for these values, indicating a discrep- 
ancy l)e^vc en C'EOs' "espouscnl theories'' and "theories-in-us(*" (Schon, 198:3), 
According to lh(Mr espoused theories. C'EOs' problem-solving is lar^clv guided 
by Basic Himian Values and (General Moral X'alues (and, to a lesser extent. So- 
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ciiil and Political \'alnes other than Participation), CEOs' espoused theories con- 
form more closely, for example, to Hodgkinsons (1978) values hierarchy, which 
places general moral principles at the apex. As Begley and Leithwood (1989) 
discovered with principals, however, in a context approximating real problem- 
soKing, Pragmatism and Duty emerge as increasingly influential. 

Contrary' to Hodgkinson ( 1978) we argue that such values not only are, but 
ought to be, at the apex of CEOs* theories-in-use. For example, considerations 
of consccfuence, based on empirical e\idence, may ameliorate the problems 
that Flolmes (1991) associates with major differences that appear to exist be- 
t^\'een CEOs' espoused educational philosophies and the philosophies of the 
larger public served by those CEOs, Hanibrick and Brandon (1988) hypothe- 
sized that when Dut)' was a strongly held value, its effect was to reduce the 
forcefulness with which executives used their other values in group problem- 
soKing. We suspect this also may be the efTect of Participation, when it is 
strongly held. 

Should this he the ciise, CEOs may have found a parsimonious solution 
to what some suggest is a fundamental dilemma for administrators: finding a 
defensible balance behveen being true to their ow^n \'ahies and sening the val- 
ues of the organization. The solution is to hold a set of values that honor the 
values of others. Participation reflects this position, especi:illy in combination 
with the \ alue of Respect for Others — the most frequently selected value, out 
of context, by CEOs in our stiidv. Furthermore, Social and Political values such 
as Participation and Consensus an^ sometimes considered moralK' tri\ial by ed- 
ucational philosophers (e.g., Hodgkinson, 1978), But their concerns seem not 
to consider the instnunental advantage of such values in overcoming the 
"hounded rationa!it\" (Newell & Simon, 1972) of individual human problem- 
soKing. 

How do CEOs come to the \ alues they hold and think about while solving 
problems? While peopk* (parents, spouses, adult friends) are prominent influ- 
ences in the development of \'alues, it may be that they largely shape only 
CEOs' espoused value systems. Our evidence suggests that such people helped 
increase C^EOs' sensiti\it\- to GemM'al Moral \ alues. in the main, and to a lesser 
extent Biisic Human Values (especially Justice), But these were not the domi- 
nant valnes-in-use as CEOs soKed problems. Rather, tlu^ work setting was the 
most |X)werfnl force in the dexelopmcnt of CP20s' valnes-in-use, an answer to 
(juc^stions about the influence {)f school districts raised as a result of Ashbangh 
and Kastcn's (1984) stud)'. That is, CEOs' own direct experiences about what 
valuers are "best, " most "s(Mi,sil)le,'* "successful," and the like in soKing problems 
(through ou4lu*-joh leadtTship experiences, for example) maybe the most pow- 
(M'ful influcMice on the development of their professional valu(>s-in-us(\ This ex- 
planation of how valu(\s actually used in soKing probleuis de\(*lop is the sanu* as 
the explanation, offered Iv • contemporaiv theories of situate^d cognition (Brown. 
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Collins. & Diiguicl 1989) and practical problem-solving (RogoFf & Lave, 1984), 
of how authentic knowledge develops. Professionally relevant values and useful 
procedural knowledge dewlop through grappling with the authentic challenges 
of dav-to-day leadership and administration, 
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PART !l 



The Nature of Administrative 
Expertise 



Interest in the nature of expertise in various professional domains has in- 
creased draniaticaily over the past decade. Inquiry into the thinking that un- 
derlies the observable performance differences of novices and experts forms 
the foundation of much of this work. Recent work by educational psycholo- 
gists studying expertise in teaching is but one example of this general trend 
in the cognitive science and professional education literatures. 

We believe that a cognitive perspective holds a similar potential to 
make a unique contribution to our understanding of expertise in leadership 
and school administration. To date, empirical inquiry into the nature of ex- 
pertise in educational administration has been sparse. Thus this section, de- 
voted to the nature of expertise, draws heavily on what has been learned 
from investigations in other fields. Our goal in this section of the book is to 
examine how this body of vv^ork can further our understanding of the nature 
and development of expertise in the domain of educational leadership. 

During the 1980s, much of the literature in educational administration 
was concerned with defining the characteristics of "effective principals." Be- 
havioral descriptions were sought that might distinguish between the actions 
of more and less effective principals. Researchers sought to quantify and 
describe what effective principals do in the hopes that such knowledge 
might be used to increase the effectiveness of other school leaders. The re- 
sults of this resec^rch were subsequently incorporated into training programs 
for principals, though the outcomes of these efforts remain in question. 

The findings from this research literature on principal effectiveness rep- 
resented an advance over the anecdotal and prescriptive literature that pre- 
viously dominated the field. At the same time, however, the quest to discover 
the behaviors of effective leaders suffered from serious conceptual and tech- 
nical limitations. An almost exclusive focus on overt behaviors left unan- 



7J 



72 



Cognitive Perspectives on Educational Leadership 



swered important questions about why and under what conditions educa- 
tional leaders performed the observed behaviors. 

Increasingly, those involved in research and training in educational 
leadership have acknowledged the need for better information on how ex- 
pert school leaders think about what they do. This is essential to understand- 
ing the conditions under which they take action, a prerequisite to the design 
of effective training. Similarly, interest has increased in learning more about 
how the thinking of leaders changes as expertise develops. Inquiry into the 
covert processes that motivate the actions of leaders is a defining characteris- 
tic of a cognitive perspective on educationaf leadership. 

Kathleen L. Ohde and Joseph Murphy open this section by reviewing 
the general literature on expertise and its development. They note that "ex- 
perts differ from novices in the knowledge they possess, in the patterns of 
their thinking, and in the performance of their actions." They use these differ- 
ences to frame their discussion of expertise while introducing many of the 
key concepts and issues that underlie a cognitive perspective (e.g., the role 
of domain-specific knowledge versus general problem-solving skills). They 
synthesize these findings and discuss their implications for how we think 
about the nature and development of expertise among educational leaders. 

Richard K. Wagner extends the discussion of administrative expertise 
by analyzing two long-competing schools of administrative thought: 
management-as-science and management-as-craft. The comparative analy- 
sis is grounded in the theoretical and empirical literature that has come to 
be known as "cognitive science." Wagner's contribution is significant in that 
he reexamines the empirical basis for taking meta-rational views of leader- 
ship seriously. This chapter pays due respect to the work of Herbert Simon, 
but extends earlier contributions with reference to a significant body of re- 
cent empirical studies of managerial problem-solving. Thus, the chapter re- 
engages a long-standing set of questions in the t'ield of management. 

Some of the most influential applications of the cognitive science litera- 
ture to the field of educational administration and leadership have been con- 
ducted at the Ontario Institute for Studies in Education. The chapter by Ken- 
neth A. Leithwood and Rosanne Steinbach builds on their earlier work that 
sought to explain differences in the problem-solving expertise of school 
leaders. In this inquiry, Leithwood and Steinbach focus on the increasingly 
important domain of group problem-solving. They examine how the same 
set of s hool leaders proceed to solve problems In collaborative settings. 
Their findings add insight to our understanding of expertise in the realm of 
educational leadership broadly defined, as well as in the specific domain of 
instructional leadership. 

Derek j. Allison and Patricia A. Allison employ a cognitive perspective 
toward understanding how school leaders approach problem-solving tasks. 
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Specifically, their empirical analysis focuses on the "conceptual maps" used 
by administrators in addressing complex problems. An important question 
raised by the Allisons involves the role of experience in managerial problem- 
solving expertise, an issue previously engaged by both Glidewell and 
Wagner, The study reported here raises interesting implications for how we 
think about the selection and t^n^ning of school leaders. 

The final chapter in this section examines the development of expertise 
in a field of management that at first glance differs radically from school 
administration: credit administration in a bank. Yet, as Frank R, Yekovich 
observes, the two fields have an important facet in common: Managers in 
both fields must address complex problems armed with limited and often 
ambiguous information. With this in mind, Yekovich draws on empirical 
data to explore both the constituent cognitive features that underlie expert 
problem-solving and the processes by which expert administrators acquire 
their knowledge and skills. He provides compelling evidence concerning 
the development of expertise and challenges some of the basic assumptions 
on which our administrative preparation programs are grounded. His chap- 
ter provides an appropriate transition into the final section of the book, 
which focuses on the development of expertise in educational leadership. 



5 The Development of Expertise: 

Implications for School Administrators 

Kathleen L Ohde and Joseph Murphy 



A taxi driwr cITrc ti\ (Oy ncj^otialiuf; the streets of ('hicago. a luniscwif skiilfullv 
balancing tlu* faniilv l)n(lgc't, and a radiologist astutch diagnosing a disease from 
cljcst x-ra\s all share a connnon bcnul. This bond is tlio ability to efficiently 
perform a |)articular complex acti\ity in a capable, acenrat(\ yet almost instinc- 
tive* manncT. In other words, tluw thn^e in(li\*idnals are experts uithin the acti\ - 
ity the\ are performing. As can be seen from these examples, expc^rtise can 
take* main forms, ranging from common acti\ities to specialized tasks. From a 
simplistic perspe»ctiv(\ expertise nia\' be \ie\v(Hl as a combination of practice, 
knowUnlge, and innate^ abilit)'. The nature of expertise, however, is a com])l(^x 
issue that has spa-ATied a body of scholarly research resolved to clarifx' exactly 
what (^xpertisc^ is and hou* it is accjuired. 

()\ cr th(» past two dec ades, a growing bock of knowledge has developed 
on the concept of expertise. Research into the nature of (»xp(Miise has spanned 
a wide vari(^t\' of fields and has ntili/od numerous investigative* procedures and 
technicjues, the most traditional being that of comparing the performance of 
experts with that of novices. Despite* tluMr manv differe'nces, these* iuvevstiga- 
tie)ns have* gene'rate*el a volume* e)f ce)nsiste*nt and interre*lat(*el fiiulings that now 
can afford a bre)ade*r uiKle*rstanelingof (*xpe*i1is(*. Tlu*se* findings include^ the* fe)l- 
lowing: 

1. ,An e*xpert uilliin a spe*eifie domain will luiv(* amasse^d a large yet we'll- 
e)rgaui/ed kiiowleelge base. {Iierline*r, 19S6) 

2. This e*xte*nsive* bodv e)f knowle*elge alle)ws e*xp(*rts te) classify pre)bleins 
ae'e'e)reling to ])rinciples, laws, or major nil(*s rathe r than snrfaee* fe*ature*s 
fe)und within the* ])roblem. (('hi, (^laser, & H(*es, I9H3) 

3. The* knowle*elge base* is highly e)rgaui/e*el alleming experts le) ejuie'kK and 
ae'eurate*lv ieh'Utifv patterns anel eonfignratie)ns. This ability re*eluce*s ce)g- 
nitive Ie)ael anel pe*rmits the e*\pe*rt te) atte*nel te) e)the*r variable*s within the* 
pre)l)le*m. (Kre*ele*iiks<*n, I9S4^ 
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4. Tlie problcin-soKitig strategies of experts are proceduralized. Exi^erts 
ean antoiuatically invoke tliese skills wliile noxiees often struggle with 
the probleni-soKing proeess, {Dunn & Taylor, 1990) 

5. The aequisition of this eoniplex knowledge^ base takes a long time. Ex- 
pertise within a domain is linked to years of practice, experience, or 
study. {Frensch & Sternberg, 1989) 

In suinnuir\', these findings suggest that experts differ from novices in the 
knowledge thev possess, in the patterns of their thinking, and in the perfor- 
n\at\ee of their actions. These three qualitative differences provide the frames- 
works from which the nature and acquisition of ex-pertise will now be examined. 

THE ROLE OF KNOWLEDGE IN EXPERTISE 

Expertise has been identified in a variety of domains ranging from 
perception-based fields such as chess or electronics to comprehension-based 
pursuits such iis uu^dicine or teaching. Comparing experts with novices allows 
us to discover the* numcToriS changes that occur as c^xpcMtisc is accjuired (Les- 
gokl, 19S4). 

One necessar\ characteristic of exi-)ertise is the accjuisition of an extensive 
knowledge base that pc^rtains to the area of competence*. In examining the need 
for content knowledge in the dev(»lopment of competence, Simon (1980) com- 
mented that "we cannot produce ph\'sicists without teaching pli\'sics, or ps\- 
chologists without teaching ps\'cholog\ " (p. 82). hi the view of Simon and others 
who have compan^d the pcMibrmance of expcMis with that of uoxices. a knowl- 
edge base that is both extensive and accessible* is a uecessan" re(]uisit( lor the* 
development f>f expertise {BerlincT. 1986; Chi, Feltoxieh, & (»laser, 1981: (.la- 
ser, 1984: Lesgold. 1984). In fact, few researeluM's would di.spute the integral 
role kncnviedge phivs in tiie acquisition, of expertise*, 

Domain-Specific Knowledge 

For (»xp(»rtise to de\'ek within a domain or a field Oi study, a ^laijs 
amount of know ledge^ about that arcM is neeck'd. For c^xampk*, how can one 
!)egin to solvr a pbs sics pr{)blem (Chi et al., 1981 !, dc^bug a computer program 
(Klahr & (.iaivei. 1987). {>lay in a chess tournanvnt (Ciias(» 6: Simon, 197:>). or 
diagnose* a disease (Feltoxieh & Patel 19S4; without sonu- know!eilg<' of phys- 
ic^. eomputcM' prograuuumg, chess, or medicine ? 

Kxperts within any domain poss(»ss two tApes of know!(»d{^e' d<'e!aniti\'(^ 
and procedural v\'anSi<.kie 6c Hoge, 1989). Dedarativi- knowledge is actually 
dom«iin-spe(ifie knowledge or "knowledge about" the particular area of study 
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(p. 5). Decliiratixe knowledge includes definitions of eoneepts. specific factual 
information, and ^generalizations. Procedural knowledge is "knowledge ofbiow 
to" (\'oss. 1989, p. 264). Experts differ from noxices in their ability/ to transform 
declaratix'e knowledge into procedural knowledge. 

Sources of Knowledge 

Two components are necessarv for the devc^lopnient of a domain-specific 
knowledge hase. First, specific facts, definitions, and rules about the domain 
must he accfuired. s\iithesized, and organized In* the learner. During this pro- 
cess, knowledge is acquired from both classroom instruction andeverydav, real- 
life experiences (Lesgold, 1984; \'oss, Greene, Post, & Penner, 1983). 

The second component in the acquisition of the knowledge base is prac- 
tice. Considerable practice is necessaiy to become <ai expert (Lesgold. 1984). 
C^laser (1984) suppoics this premise and contends "that a significant focus for 
understanding expert thinking and problem soKing and its developinent is in- 
x estigation of the characteristics and influence of organized knowledge struc- 
tures that are accjuired over long periods of time" (p. 99). 

The tacit knowledge needed to recognize thousands of meaningful board 
positions in chess or to effectively manage a classroom is not gleaned IVom 
nierelv observing or from just textbook instnictiou, but rather from activelv 
practicing the targetc^l performance. Experience allows acquired knowledge to 
be applied, permitting improvement in both acciiracv and the (jnalitative nature 
of the* performance (la^sgold, Glas<M\ Rubinson. Klopfer, Feltoxich, & Wang, 
1988V 

Experience also expands and refines the knowledge base. As experience is 
accjuircHl, a large, differentiated store of models, pattenis, and configurations is 
amassed in an individuals memoiy (Feltoxieh & Patch 1984). When this occurs, 
tlie expc^rt "seldom has to deal with novelty, having brought much of his work- 
world into the realm of the familiar" (p. 3). 

The Synthesis of Knowledge and Practice 

AndiTsou (1982) has devek)ped a tlieorv of skill aecjuisition tliat explains 
how knowledge is acciiiired in a stagelike proct^ss and how practice^ affects and 
refines performance*. lie contends that tlu* learning proec^ss can he l)roken into 
three* phusc*s: tin* declarative* stage, the knowledge-compilation stage, and tlie 
l^roeedural stage. Each stage builds on tlie previous one. ( x)nse(iuently, the 
t\pes of knowledge leanied and the concomitant skills that an* accjuirc'd are 
transf(n'iiu*d and refined as the leanu*r moves from stage* to stage. 

During the initial stage of learning, declarative knowU*dge is utilizi'd to 
dirc*et perlornianec*. Dt^elarative kuowh*dge refers to the facts, eoueepls, and 
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ruh's about a doinain. Tliis ku()\vUHl<z;(* is (Micoded tlie learner into sets of data 
that arc^ stored iu a uctvvorkliko ivianner within declarative niemoiv (Yeko\ich, 
Tliompson. & Walker, 1991 ). Performance at this stau;e is slow, often repetitive, 
and subject to error because heau demands are placed on working memor\'. 
A eonsidcMable portion of the training time invested at this stage involves the 
conversion of slow dc^clarative-knowleclge interpretations into the faster com- 
piled procechn-es of the next stage (Lesgold, 19S4), 

The second stage* is that of knowledge compilation, the pnK'CSS In- which 
"the skill transits from the declarative stage to the procedural stage" (Anderson, 
1982. p, 369), In this stage, dcmiaiu-specific productions are formed after the 
leanu'r repeatedly applies step-bv-step rules on domain-specific facts (Yeko\ich 
(*t ah. 199n, Prochictions can he likened to a routinized set of beha\iors or 
proe(*dnres. These procechires are developcnl to perform specific tasks and their 
use fosters effieiencv "both in terms of time and working memor\* demands'* 
(p. 3S1), 

In Andersons (1982) third stage-, the procechiral stage. probbm-soKing 
procc^dures beeonu* refined and tuned. This refinement process allows experts 
to judiciously choose the path to a problem's solution, tluM'ebv replacing trial- 
and-error exploration with insight and seleeti\itv. At this stage in the skill- 
aecjuisition process, domain-specific knowledge becomes directly (Mubc^dded 
within the procedures for performing the* skill 

THE ROLE OF THINKING IN EXPERTISE 

KolodncM' {1983.) explains the intertwining of knowl(»dge and expcMience as 
a novice evolves into an expert: 

Two tilings liappcn in tiiat exohilion. iMrst. kiiowletlge is built up incrcnuMi- 
tallvon the basis of evpt'riencc, Facts, once unrelated, get int('grat(»d tliroiigli 
fK-euvrenee in ihv same episodes. Second, reasoning processes ari' refiiu^d. 
and usehihicss and ligidity of niles is kMrned. . . . Heeanse expenenee is \ital 
to the evolution from novice to expert, (experience is orgaiii/ed in long-term 
nienion.'. and guides reasoning processes. . . . When a jXM'son lias onK gone 
to cliooi and acfjuired book kn(^u*led<^( . lie is considcMcd a n()nee. Alter l:c 
li.is had ex|)eri('nce iisiug the kno\siedg(» lie lias Ici^rned, and when he knows 
lio\^' it applies both to ciniiuiou and exceptional eases, he is called an e\- 
jiert. . . . Kxpenenc" ser\(\s to turn unrelat(»(l facts into kuowledtic. (p. 49S) 

As the knowledge base is ae(]uired and expaud(»d and as domain-specific 
skills are perfornKul and refined, changes also ocTur in [Uv wavs an indi\idnal 
thinks. The eogniti\e processes of (be ex])ert become "more sophisticated, uiore 
efficient, and more uselnl" (Berliner. lJ-87. p. 70). C'onsecjuc ntl\, (*x]")eii(MU'(* 
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actually transforms three cognitive components integrallv linked to the knowl- 
edge base: perception, nieniorv', and specific thought processes. 

Changes in Perception 

Central to understanding the cognitive skills of experts is the concept of 
schema. Anderson (1982) defines a schema as an abstract kniowledge structure 
that summarizes information about many particular cases and the relationships 
among them. Scliemata, consecjuently, are organized collections of perceptions 
and thoughts that guide an individual through tasks ranging from routine, ev- 
eryday occurrences to unicjue problem-soKing situations. Schemata can also 
contain action plans or domain-specific problem-solving strategies. In the field 
of medicine, these action plans have been identified as "illness scripts" {Boshu- 
izen & Schmidt, 1990: Schmidt & Norman, 1990). Similarly, in the area of 
teaching, three types of action plans have been identifi(*d: scripts, scenes, and 
propositional structures (Borko & Livingston, 1989), 

An experts schemata perform two important functions. First, schemata 
provide an effective means bv which the knowledge base can be organized (Les- 
gold, 1984). Since the knowledge base of an expert is extensive, schemata not 
only organize the particular facts, principles, and experiences of the domain, 
but also provide a flexible framework into which new information and experi- 
ences can be integrated. Si^cond, an expert s schemata are rich, elaborate causal 
nehvorks whose usage redue(»s niemoiy load {Owen & Sweller, 1989), resulting 
in faster responses (Lesgold et ah, 1988), i)nd responses that are flexible and 
sensitive to the specific demands of the task (F'renseli & Sternberg, 1989; \bss, 
1989). Thc^se perceptual changes, in turn, impact how and what an expert rc^- 
members. 

Changes in Memory 

Because the knowledge biLse of an expert is orgatuzed differently from that 
of a novice, what an expert remcMubers is different. What c^xperts rememb(»r 
appc^ars to be more functional and more focused on events and behaviors that 
have been reinforced through experience and practice (Berliner, 1987). Be- 
cause experts perceive facts and events differently, lunc they remenibr r is dif- 
ferent from the way of novices. An experts memorv' for informatioti is diffcMVtU 
froni th-^ memorv- of a novice*. 

Two basic elianges take place in menu)iy as one beconu^s an expert. From 
the i)erspeetiv(' of information-processing theoiy, these changes take place in 
long-term memorv (LTM) as well as in working nicmorv*. First, information 
stored in k)ng'tenn memorv becomes integrated into clustcM's, chunks, patterns, 
and networks (Frederiksen, 1984). When one (^lenient of a eliist(T, for (»xaniple. 
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is triggcrccK "all are Iikel\' to be activated" (p. 364). Tliis chain of events allows 
for the (le\'elopnient of antoniatieit\' or the procednralization of activities, espe- 
cially those of a routine nature (Lesgold, 1984). According to Anderson (1982), 
an automated response is analogous to procednralized knowledge, a network of 
information that is operable without the conscious control of the individual. 
From this perspective, learning can be "characterized as a process of acquiring 
a set of domain-specific f\;cts and through practice transforming this knowledge 
into sets of fine-tuned, domain-specific procedures that are applied with little 
mental effort'' (Yeko\ich et ah, 1991 ). 

The second transformation is occurring within working memorv'. The rec- 
ognition of patterns, the ability to recall cimnks of information, and the use of 
automated responses all reduce cognitive processing in an expert (Berliner, 
1986). Working memorv' "contains all the information that is activelv being used 
. . , [and] maintains an internal representation of what is going on" (Fredeiik- 
sen, 1984, p. 365). Since the capacity' of working menion* is limited, the amount 
of information it can process is greatly increased by "chunking" pieces of infor- 
mation through collections, sets, and patterns of facts (p. 365). Consequently, 
the development and subsequent use of these refined abilities allow experts to 
(»fTiciently recall and sxiithesizc information from their knowledge base. 

The use of chunking permits large amounts of information to be processed 
automaticallv (Frederiksen, 1984). In turn, this ability* reduces cognitive load, 
freeing the indixidnal from attending to rontin(» elements of an activit)* and 
allowing attention to be focused on tlu* "novel aspects of problem soKing" (p. 
365). These chang(\s in both long-term and working memor\' permit the expert 
not only to process more infonnati(m, but also to process that information 
(juicklv and accnratc^lv. 

Changes in Thought Processes 

Ii(»cans(» of th(» changes that ha\'(» occurred in the* organiziition of the 
knowledge base and in the wavs thai specific information is remembered and 
n^trieved. transformations can also be identified in the thinking patterns and 
r(»as(miug abilities of an exp(»rt. Three* significant changes arc* of particular im- 
poiiance. First, an expert's dc^clarative knowledge*, the collection of facts and 
concepts abou* the domain, is better organiz(*d than that of noxices (Yeko\ich 
el al.. 1991 ), p(*rmitting tin* (*\pert to efficiently acc(*ss and then to apply this 
knowl(*(lg(* (\'anSickle & Hogc*, 1989). This development facilitates the (encod- 
ing of information held in working niemor\', allowing the expert to think and. 
subse(ju(*ntly, to work quicklv and sporitaneously. 

S(*c()nd. as more domain-specific declarative and procedural knowhnlge is 
ac(]uire(l and rich schemata arc* cultivated. patt(*ms of meaningful information 
an* st()r(*d and classified (dhasc* & (;hi, 1981). Mental catalogues of patterns. 
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catogoiies, and niock'ls enable tlic (^\])eit to classifv, compare, and, ultiniatelv, 
apply the appropriate chunk of information during the decision-making process 
(Papa, Shores, & Meyer, 1990). Finally, domain-specific schemata \ ermit ex- 
perts to make inferences, especially within novel situations. Schemata can rep- 
resent knowledge about events we ex|)erience {Glaser, 1984). These schemata 
allow experts to fill in die information diat may be missing or unstated within 
tlie situation, to integrate new information with prior knowledge, and tlieu to 
make inferences or assumptions tliat go "beyond the observ'ations tliat are avail- 
able in any one stance" (p. 100). 

In suminan-, as knowledge is integrated witli experience^ the evolving ex- 
pert develo|)s the appropriate schemata to record tlie interrelationsliip bet^veen 
tlie events taking place and the information that is used. Tliese schemata are 
modified, refined, and, ultimately, become reflections of expertise as they are 
associated with successful prol)lem-sol\ing experiences. Just as time and experi- 
ence transform the cognitive processes of an individual, changes arc also un- 
folding in the actions and performance level of the aspiring expert. 

ROLE OF ACTION IN EXPERTISE 

The* evidence of expc^rti.se is manifested through the* performance of a task 
or skill. The ])erformance of this action is characteri/>ed by accurac)' and effi- 
ciency. As au extcMisivc* knowledge base is blended with efficient and highl\' 
organized thinking patterns, tlu^ outcome exhibited is a di.stinrtive change 
in the actions of the emerging (*xpert. Frensch and SterulxTg (1989) have 
definc^l (*\pertis(^ as "the abilit), acquired by practice, to perform qualitativelv 
well in a partictilar task donuiin" (p. 158). This ()|)eratioual definition of 
expertise* is directly tied to performance and is framed by three significant 
param(»ters. 

First, practice ap])(*ars to be* linked to the d(*\(*lopment of competent per- 
formauc(\ In discussing how (^pertise is accjuired. Clliase and Chi ( 1981) con- 
c^lnde: 

The most ohsious ansucr is practic(\ tliousands of hours of practice. . . . 
Tlicrr br some as vet uiitliscovcred basic abilities that niuUTlie the ,it- 
tannnent oftniK exceptional peHonn;nice . . . but for the niost part practice 
is l>\ far tile h(»sl predictor oi jK»rlorniance. ( j^. 1 12' 

Tii(» expert elu'ss plavers studied by (Jhase & Simon (1973) had more than ten 
vears ofc^xpcMicMicc* in pla\ing the game. 1^'sgold and his co-authors ( 1988) iu- 
vestigat(*d the natiue of expertise in the domain of radiolog\' and dc^termiuecl 
that 
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an average resident may see 40 cases per day while a senior staff radiologist 
mav see on the order of 65 to 70. If each case counts as a trial \n the sense of 
a cliLssical psychological learning study, then the work described h(*re can be 
seen iis dealing with the 10.000th to 200,()00th trials, {p. 312) 

These examples point to the importance of time spent learning and perfecting 
a skill. Although Ine amount of time will var)- from domain to domain and from 
individual to iucliWdual, practice is a universal requisite to the development 
of expertise. 

The second parameter eoneems the quality^ of the performance. Perfor- 
mance may be defined in two ways: the enactment of reasoning abilities or the 
execution of a particular skill. On the one hand, "experts are considered experts 
. . , because the products of their reasoning are qualitativelv superior to those of 
nonexperts" (Frensch & Sternberg, 1989, p, 159). On the other hand, proficient 
performers exhibit a fluid, seemingly effortless performance (Berliner. 1988). 
These experts no longer nuist think about their actions because they intuitively 
"seem to know where to be or what to do at the right time'* (p. 5). 

The third parameter that characterizes ex-pert performance concerns the 
domain-dependent nature of expertise (Frensch & Sternberg. 1989). This char- 
acteristic implic^s that an individuid becomes an expert in the domain in which 
the necessar)' knowledge base and the appropriate and well- rehearsed skills 
have been accjuired. Although proficiency may be cultivated in a number of 
different areas, 'expertise in one domain does not necessarily follow from ex- 
pertise in another domain'* (p. 160). The demands and particular features of 
each domain determine the specific skills and actions that characterize expert 
performance. Qualit)' of performance, however, is the pcivasivc attribute that 
is common to all areas of expertise. The devc^lopment of expertise not only af- 
f(»cts the outward actions of an indivicKuiK but also inHiienc(»s the problem- 
solving strategies utilized by experts across all domains. 

The Role of Action in Problem-Solving 

In a description of the differences in actions b(*t^veen no\ices and expc^rts, 
research on the problem-soKing characteristics of these tvvo groups has shown 
several striking differc^nces. First* exports and no\ices differ in the way tluy 
mentally represent problems. A problem representation is the solvers internal 
model of the problem, ccmsisting of the stated and unstated variables of the 
problem as well as any emh(^llishments that can be suj')plie(l by the sob ers 
domain-related knowledge. The quality of this internal prototype is detennin<»d 
not only by the knowledge available^ to tlu^ prohlem-solven but also b\' the way 
that knowledge is organized. 

Problem rc^presentation is facilitat<'d b\ th(* extensive and w(»ll-organiz(*d 

Ci ^ 



The Development of Expertise 



83 



knowledge base of the expert (Alexander & Judy, 1988; Frederiksen, 1984; Gla- 
sen 1984; Voss et al., 1983), Moreover, the structure of this knowledge base 
mirrors the abstract principles of the particular domain (Frensch & wSternberg, 
1989), Experts, consecjuently, tend to focus on tlie semantics or uncle rking 
piinciples of the problems, while novices concentrate on the surface or super- 
ficial aspects (\ OSS, 1989). For example, ex|)erts in the field of physics "organize 
information in relation to higher level laws and principles , . , and use this 
knowledge to classify and solve phvsics problems, Noxices, on the other hand, 
tend to organize information at a lower level such as that of specific variables" 
(p. 265). By focusing on principles, rules, and laws, experts are able to make 
high-level inferences from their knowledge base and are more capable of "sepa- 
rating relevant information from irrele\'ant information" (Carter, Sabers, Gush- 
ing, Pinnegar, & Berliner. 1987, p. 147). 

S(»eond. experts tend to establish a context for the problem. Establishing 
context facilitates problem representation because it allows the expert to place* 
a "text-bitsed problem" into a meaningful solution-based framework (Alexan- 
der & Judv. 1988, p. 392), The context for the problem varies with the* domain. 
In social studies, experts mav link the problem to a historical or political context 
(\oss et al,, 1983), while expeii legal analysts may categorize cases according to 
the t\pe of court or the judge of the case (Lundeberg, 1987), 

Third, expcnis and no\ices use different thinking and reasoning skills to 
soK'e problcMUs. For examjile, experts tend to work in a forward fashion and 
no\ices work problcMUS from a l)ack-\vard approach (Larkin, McDennott, Si- 
mon, & Simon, 1980). In forward thinking, the Inpothesis is generated from 
actual information within tlu» problem statenuMit. Baek'ward thinking is eharac- 
terizcul bv first creating the Inpothesis and then attempting to fit the facts of 
tlu* problem into that b\i)()tlK*sis, This method is cumbersome not only because 
of the* mental backtracking involv(»d, but also luvause of the additional burden 
placed on the capacities of short-term memoiy (Frederiksen, 1984). 

F'inalK, findings across a variet\' of tasks and domains have documented 
that (^vpcMis employ different strategies to shape, to frame, and ultimately to 
soKv problcMus (Chi (*t al., 1981; Larkin et al., 1980; Voss c^t al, 1983). For 
(»xampl(\ in the initial stages of the problem-soKing process, experts take more 
tiuu* to plan, to n^xiew. and, finallv, to construct an abstracted version of (he 
problem (Alexander & Jncly, 1988). The completeness and coherence of the 
initial stages of problcMU-soKing can ultimately affect the efficiene>' and aeen- 
racv ol lhilh<»r thinking ((ilaser, 19S4), Fmilu^rmore, \oss and his colh^ignes 
(1983) obsened that t-xperts engaged in nion* problem analvsis and solution 
evaluation than novices. For (^xample. experts teiuled to systematically c^vahuite. 
sUjVpoii, and re(l(»ct on their solutions. The diinking patterns and Reasoning abil- 
ities of exp(Mls, c(nise(jneutly. can lead to better and more suec(»ssful solutions 
than those of no\i(*es. 
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Capabilities of Expert Problem-Solvers 

There arc no shortcuts to hocoming a sopliisticated prohleiu-soKer. Voss 
(19<S9) contends that developing prohleni-sol\ing skills i: a gradual process re- 
(juiring the indi\i(huil to "huild up a knowledge hase of hoth declarative and 
procedural knowledge" (p. 275). Because (*xperts can recognize and respond to 
a vaiiet)- of prohlcMU situations^ their problem-soKing capabilities incorf)orate 
both He\ibilit\" and opportunistic planning. 

\bss (1989) maintains that a major characteristic of a good problem-solver 
is flexibilit)'. This Hexibilit)' emerges only after a substantial knowledge base is 
ac(jnired and is "integrated with knowing how to use such knowledge in a wide 
range of problem contexts" (p. 285). The highly organized knowledge base 
allows (*xperts to respond flexibly to the demands of the problems by permitting 
di(Mn to select "diosc* procedures that optimally reflect the problem-soKing sit- 
uations'' (F'rensch & Sternberg, 1989, p. 180). Furthermore, diesc procedures 
are domain-spt^eific stratc^gies. Recent rese^irch "suggests that superior 
problcMU-solving skill does not derive from superior heuristics, but rather from 
d{)maiu specific skilF' (Owen & SwelltM'. 1989, p. 327). 

Expert problem-solvers are also opportunistic planners (Berliner, 1986: 
\ OSS, 1989). Opportunistic planning refers to soKiug a problem bv first setting 
up a setjuence of subgoals (Hayes-Hoth & Hayes-Roth, 1979). As the opportn- 
nit\' arises, a subgoal is soK'ed, regardless of die original order of die subgoals. 
The solution sequence for .sophisticated problem-solvers is not a fixed or unal- 
terable path» but rather a changing and evohing procc^ss. This capabilit)' to eas- 
ily alter the solution path is a characteristic of expert problem-solvers and dem- 
onstrates the intereonnc^eteduess of declarative and procedural knowledge. 

CONCLUSIONS 

The developnuMii of e\p(Ttise is a gradual proe(*ss that is charaet(*ri/.ed In* 
the integration i){ an (*\tensiv(* and cognitively well organi/.ed knowledge base 
with e>:p(M-i(MKvs in appKing that knowledg(\ The transition from novice to ex- 
pert is facilitated by practice, with api')ropriate feedback. Regardl(\ss of the do- 
main, experts across a \ uriety of arenas exhibit similarities in the characteristics 
ol their knowledge base, in their thinkiug patterns, and in skilled perfor- 
nianecv Three eouelusious can be (leri\'ed from s)Tithesis of this information 
on exp<'rtis(* 

1^'irst, past discussion ol Cxpertisi* has centered on the diff<Teneesbetxveeu 
u()\ie(*s and experts. On the one hand, this analysis is necessary in order to 
luiderstaud how expt^is think and act as well as to d(»velop instnictional icch- 
uiqucvs to facilitate* the development of expertise* in more novicelikc* individuals. 
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On the other luiiicl such an analysis dichotomizes f^xpcrtise into extreme pohui- 
ties. The acciuisitioii of expertise should be viewed as a jouniev ajong a contin- 
uum. Drexfns and Dreyfus (1986) luixe adopted tliis perspective in tlieir gen- 
(M'al theoiy about the develc^ nent of expertise. Tlieir model provides a set of 
five calegoric^s that more precisely ideutifx' the v arious lev els of expertise: nov- 
ice, advanced be<2;inn(M\ competence, proficiency, and rxpeilise. Bv breaking 
down expertise into these five steeps, this theoiy not oulv clarifies the ' ai'/':cv" 
arenas that Dccur as a novice is trausformed into an expert, but also provides a 
framework for explaining why all novices do not become* experts. 

Research into domaiu-specifie and strategic knowledge has povvc^rfu! iui- 
plieatious for future* stuches of expertise, especialK' in educational leadcM'ship. 
H(»cause the iut(»raetion of content and strategic knowledge is a phenomenon 
that is eontext-depeudcMit, studies of educational administrators uuist take place 
in the euviroumeut in which this interaction occurs — the scIukj! When studic^s 
of administrative exp(Ttis(» opcM-ate within the context of the* school luilicu, im- 
portant social-cont(*xlual v ariables such as motivation and values can be identi- 
fied, evahuitcHl, and understood. 

Fiuallv, a cognitive analvsis of achuiuistrativc expertise will hc^lp in idcuiti- 
fviug those specific expcuieuees that facilitate the integration of knowledge 
about with knowledge of lunv-to. These exixu icMiec^s can seive as guideposts for 
the structuring and secjueucing of in-service programs, field experiences, and 
pre-Sfnic(* preparation. The careful and thoughtful developmcuit of such l(»aru- 
iug (*\p(Miences will (MigcMider and nuixiuiize (expertise in administrative kuovvl- 
edg<\ thinking, and actions. 

NOTE 

Support for this ri'sciui-li was provided hv the National (iciiU'r for Edut-iitioual 
Leadership <\C:KL^ uiulei r.,S. Departuiont of Edueation Contract No. HllTCSOOo. 
The views in this report are thos(» oftlie ;uidiors and do not u(*cessarily repres(Mit those 
of tile sponsoriuii instituh'ou uor of the universities in the NC!E1. C>(Mis<)rtiuni — The 
Tniversitv {)rClne;i<4o. Han ard ruivi-rsitv. and V'andcrhilt University. 
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6 Practical Problem-Solving 



Richard K. Wagner 



For the past 80 years, the field of administrative tnanageinent has been split in 
\^xo. The split is bet^veen those who view administrators as rational teehnicians 
who solve problems by appKing general principles of problem-soKing and man- 
agerial seienee, and those who \iew administrators as craftsmen whose ait can- 
not be rednced to a set of scientific principles (Schon, 1983). The split bet^veen 
those who view administrative management as a science and those who \iew it 
as a craft is reflected in a division that spans theoiy, practice, and training. 

Researchers wlioview management as a science are interested in the study 
of relatively formal models of problem -solving, including models that can be 
implemented by a computer, such as Ernst and Newells (1969) General Prob- 
lem Solver (GPS). GPS now has a number of more sophisticated competitors, 
hut remains the most vvidelv known program of its kind. The puq')ose of devel- 
oping GPS vviis to show that a set of powerful and general problem -solving tech- 
niques could be applied to a wide range of problems, and that the techniques 
were explicit enough to incorporate into a computer piograni. When GPS 
solves a proble..i, it does the follovvang: (1) translates the problem into an initial 
state, a desired end state, and permissible operators that can bc^ used to move 
from the initial to the end state: (2) breaks the problem down into a hierarchy 
of subgoals and goals; and (3) applied meNms-euds analvsis — performing opera- 
tions that reduce the distance bet^vwn the present state and the end state, until 
the problem is solved. GPS Iuls been able to solve a scries of traditiouiil prob- 
lems sucli as the tower of Hanoi problem, water jug problems, letter series 
completion problems, and the three-coin problem. All of these problems are 
characterized by well-defined initial and end slates, and a limited set of w^ell- 
d(*fined operators. Taking the three-coin problem as an e.xample, the initial state 
is three coins on a table showing a tail, a head, and another tail. The task is to 
end up with all coins showing the same — cither heads or tails — by turning over 
any t\\'o coins at a time. GPS can solve* the probleu) by translating it into tcMi 
subgoals that can Ik* traversed using means-ends analysis. 

Rc^searchcTs who view management as a craft arc more likelv to study ex- 
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[XMieiiml administnitors ratlicr tlum computer programs. Tlie studies arc* more 
likelv to he somewliat less formal and more deseiiptive, with a goal of eaptiiring 
some of the complexities of problem-soKing by experts. For example, Scrihner 
(1986) carried out a relatively intensive study of how "unskilled" milk- 
processing workers fill orders. Filling an order involves retriexing appropriate 
(jnantities of goods, including different-sized cartons of milk stored in stacks. 
Although relatively unsophisticated from the point of view of Ibnnal mathemat- 
ics, expc'rienced workers have suq')risingl\- effective and ingenious ways for 
completing orders that involved mentally adding and subtracting items to cre- 
ate partial stacks of knouni (juantit\-. and then carmng out the mathematical 
manipulations of stacks and partial stacks as opposed to individual counts of 
caitons. 

An (»xaniple ol'how the science-craft split has affected uianageiial practice 
is provided by the emergence ol thc general manager. If the crux of problem- 
solving can be adduced to a s(»t of principles that applv almost regardless of tlu^ 
particular context in which the problem is found, then having gc^neral managers 
makes sens(^ CTcneral managers are individuals whose traiiiing and ex'j-)en(Mice 
are designed to turn them into problem-solving "generalists" — individuals who 
have mastered the piinciples of scientific problem-solving that can be brought 
to haw on a wide variets" of problems, even problems for whicli the general 
manager has little direct expeiience. 

Thv other side of the coin for mauageiial practice is what I refer to as 
"situated" leadership. Tlie basic idea is that competence is confined to domains 
of experience. Rather than merelv mastering a set of general problem-solving 
principles, individuals become effective administrators and leaders by learning 
from their experience v\ithin a given content area, (competence is "situated ' 
within a domain as opposed to residing in domain-general principles. 

An example of how the spht has affected triiining is whether the emphasis 
in training is on the scientific method of problem-solving or on the study of 
problems as ihev occur in particular contexts. Deans of business schools wrestle 
with tlic (juestion of whether to feature theories and principles that are pre- 
sumed to g(MKTali/e across many problem types or to feature intensive examina- 
tion of individual problems presented on a Ciuse-bv-casebasis. Dc\ms of medical 
schools have, for the most part, landed squarely on the fence. The first Iavo 
"prcK'linieal" vcars are ck^oted to study of the basic principles of science con- 
tained in academic subjects such as phvsiologv' and ehemistiy. The second two 
"eliiiical " years are denoted to more practical training a])out how to do lamily 
]')ractice or internal nuKlicine, training that takes place not in the formal class- 
room hut in hospital clinics. 

Bv way oi Organization. I will revi(>vv the devc^lopment ol Cach view of man- 
agement, and then conehuh* by considc^riug iinplieations of these view s for ad- 
unnistrativc* probkMU-solving. 
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MANAGEMENT AS SCIENCE 

Historicall); tlu» \ic\v of managers as craftsmen predates the \ie\v of man- 
aji;ers as scientists. The split can be traced to tlie beginning of the present cen- 
tury' wlien Taylor ( 191 1/I94T) popiilariz.ed the \ie\v that one could explain man- 
agement in terms of a set of scientific principles just the \va)' one might attempt 
to explain digestion or graxit); Early proponents of this view include Charles 
Babbage (1T71-1<S5S), a Biitish professor of mathematics who sought to apply 
scicMitific principles in the factors' to improve procUictixit)- and to lower ex- 
penses; Frederick Taylor { 1 856~] 915), whose guiding philosophy was published 
in tsvo books, Sliop Manag^ancnt and The Principles of Scientific Manaf^ctnent, 
reprinted tv)gether in Taylor (1911/1947); and Henri Fayol (1841-1925), who 
attempted to apply the principles of scientific management to increase tlu^ pro- 
ductivit)' not of the individual worker but of entire organizations, 

Simon s (1977) influential book The Neiv Science of Motia<ietncnt Decision, 
coupled with increasingly powerful and available computers, provided a catalvst 
for even greatCM' reliance on principles of management science. In the organiza- 
tions that Simon envisioned, the traditional reliance on judgment, intuition, and 
creativit)' was replaced by a reliance on heuristic problem-solving technicitic^s, 
applied by luunaus and also by computers using routines such as the General 
Problem Solver mentioned previously. 

Heuristic problem-solving technicjues when applied bv human managers 
have collectively hccn referred to as rational approaches to problem-solviug 
(Isenberg, 1986), A vvideh implemented rational approach to problem-solving 
call(»d the rational manager was proposed bv Kepncr and Tn^goe (1965) in vvliat 
has bc^come a classic t(*xt on rational management. This approach was embodied 
in five principles: 

1 . ProbU'ms arc identified by conijxnin}:^^ actual peifonnancc to an expected 
standard of pofnnnance. The existence of a problem is determined bv 
a significant discrepancv betwecMi what is happcMiing and what should 
be happening. 

2. Problems are defined as deviati(nts from expected standards of pa for- 
niancc. The problcMU is clefincnl bv the di,scn*panev belAveen actual and 
<»\p(*cted performance that alerted a manager to the (existence of a proh- 
IcMU in the first place. If, for (vxaniple, the average verbal SAT for stu- 
dents ill the state of Florida has b(»en at the 500 mark for tlu* past ten 
years, but it dropp(\l to the mid-4()() mark this y<»ar, a problem is defincHl 
as "tlu^ uvtMiige SAT score has dropped by approximately 50 points/' 

3. A precise and complete deschpt 'ion of the problem is the first step to 
sohitioti idetitification. Included here is a deseriplion of ]^r(^eiselv what 
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is luippcMiini^, \v1km'(» it is happening, when it is liappening, and to wliat 
extent it is happening. 

4. The causi' of tlic problem will he found by comparinfi situations in wliich 
tile problem is found to similar situations in which the problcni is )iot 
found. Problems rarc*l\ aiTect ever\tliing. In keeping witli Plunkett and 
Hales (1982) reliance on seeking out difference's het^veen situations in 
which a problem is found and those in whieli it is not, determining what 
clilferentiates tlie situation in whicl tlie problem is found from similar 
situations in which the prol)Iem is not found is tlic kev to determining 
tlie cause of the problem. 

5. Problems are the result of some cham^e that has caused an unwanted 
deviation from expectations. Assuming tlie problcMu is of recent origin, 
sometliing nuist liave changed to produce it. 

Turning to lieuristic problem-soKing technicjues embodied in computcM' 
programs, a \ariety of aitificial-intc^lligence-based problem-soKing programs 
iiave sup|)lanted earlier heuiistic problem-soKing programs such as the Gen- 
(M'al Problem Solver. Although many of these programs are based on more com- 
plicated lieii.istics, owe most recent approach is based on aitificial neural net- 
works. .Artificial neural networks are not based on a priori deiived heuristics or 

1. 

even identifiable symbol systems. Rather, they consist of lichly intereonncvted 
sets of simple* processing units that learn bv e\ampl(\ Thus, an aitificial neural 
netAVork program runs through, thousands or hundreds of thousands ol training 
trials in which the network Kninis to produce a desired output for a given pat- 
tern of input data. 

Evaluation 

After over a hall-ecMiturx of experience with uumageiial-scieiice-based ap- 
proaches to pro{)leni-sol\iug, a number of strengths and weaknesses havc^ be- 
come apparcMit. Beginning with strengths, the methods arc based on sound 
logic and scientific priucipk'S that have some generality. Because the methods 
"boil down" die esscMiec* of probuMU-soKing into a manageable^ set ol' basic prin- 
ciples, the methods are eas\' to conununicate and n^latively easy to leani. 

In spite of tlu^se significant strengths, the uianagement-science approach 
lo prol)l(Mu-s(>lviug is holding its owu at best, and may he* in something of a 
retreat. To take uwe telling though not veu scientific piece of e\idenee. rational 
a])proaclK\s i'(*e(*ive little considcMation in recent handbooks ol" managerial 
probleut'SoKiug tc.g.. Albeit, IDSO: \'iry;a. I9S7'. 

Part of the |-)rol)leiu for rational approaches to niauagenuMit is a growing 
IxkK of (evidence that sng.gests that ev(Mi the most effective managers often 
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d(»\iiit(' (Voin rational inetliods.Tlir start ofthis critique of rational nianagenuMU 
\v;ls a scric's of inHnential studies bv Mintzberg { 1 973) of what managers actually 
do. as opposed to what tlu\\* are supposed to do or what they say they do, Miut- 
zberg found, for example, that even the* most effective managers are more likely 
to grope along with ouK- a vague impression of the problem to be solved than 
to follow a step-b\ -step s(^(juence from problem definition to problem solution 
(Mintzberg, Kaisinghani, & Theoret, 1976: sec Isenbevg, 1986 for similar re- 
sults). Another problem for rational approaches to managerial problem-soKing 
is a growing recognition that concomitant with generalit\- is a lack of power 
for soKing intractable problems. As mentioned previously, a strength of these 
approaches is that tlu*v can be applit^d with little or no modification to a wide 
range of problcMUcJ, An important limitation, however, is thai: thev are not suffi- 
cient to soK(* difficult or complex problems. Finallv, there is a growing recogni- 
tion that even if managers wanted to follow rational methods faithfully, human 
reasoning and judguuMit are characterized by a number ol wc^ll-entrenched bi- 
ases that affect problem-soKing (see, e.g., Hogarth, 1987: Kahneman, Slo\ie, & 
TverskT, 1982: Xisbett & Ross, 1980: Tversky & Kahneman, 1983, 1986). Ho- 
gaiih ' 1987) provided a catalog of common biases that affect the acquisiticm of 
information, the processing of inlbrmation, and response selection, w*hich I 
have sunnnarized in the context of managerial problem-soKing (WagncT, I990K 

Acquisition Biases. Managers nuist accjnirc^ a tremendous amount of informa- 
tion as thev attempt to understand the problcuns thev confront and to identify 
potential solnticms. Biases that affect tlu^ acquisition of iuformatioii include 
tlu^ following: 

1 . Mann<^('rs ovcrcsfinHtfr tlw frccjucnci/ of orrnnrncr of hi^lihj salient or 
])\d)}icizc(l events and nnderestimate the frecjnenetj of oceurrenee of less 
salient or publiciied events {i.e.. the availahilitij hentistie). Conse- 
quently, tluir view of ev ents associated with the problem to be solv(>d 
mav be distoiied. 

2. Information ae(juired early in the ])rohlein-.soh'in<i process reeeives too 
much weiiiht: information acijnircd late in the f)rohletn-.st>lvin<i process 
reeeircs too little irei<^ht. Managcu's conceptualize their problems ri.e., 
(lev(»lo|^ a problcMu-solving "set") on the basis of the initial information 
that is available to them. Subs(*(jaeut information is inteq")reted in t(*rnis 
of the conceptualization that enuu gc^l from analysis of the initial infor- 
mation, and thus .subsequent information may not receive^ the weight it 
should i'('C(ive. 

3. Mana<iers have difjieultij e{)nee})fualizin<i })r()l)le)ns in teai/s that tran- 
scend their OH n pritn knotrled^e and ex])enencc. ClouseqiuMitlv, c*v(^rv 
problem ^i marketing uiautiger is given is seen as a marketing problem. 

I*' * 
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cvtMV pn)l)lc'ni tluit a persv^incl nuniaj2;cM' is ^iwn is seen as a personnel 
prol)lenK and so on. 

4. Mana^i^crs discover what fhcy expect to diseoier What managers antici- 
pate influences what they perceive. In addition, nianai^ers seek out in- 
fornuition that is consistent with their \ie\vs. and disrej.ard or suppress 
inlbnn'atiou tliat is inconsistent with their \iew's, 

5. When makini!^ comparisons, tnana^^rrs g/rr fireater weiijit to the total 
niiniber of siicresses rather than to a ratio of the nntnher of successes to 
the number of successes and failures. When, for example, managers 
must decide whon^ to promote, they tend to evaluate candidates on the 
hasis of the absolute number of previous "h.its" (i.e., timers when the 
candidate really came through on an assignment), forgetting to consider 
a candidate's "misses," Thus, a newer candidate who has had more hits 
per assignment will lose out to a candidate with a longer. \'et poorer, 
track rcvord. 

fi. Concrete infinmation le.<i.. personal rxj)crience) is girc// tnorr uvi^lit 
than abstract uiformation (c.<i.. evahiativc rr/KJ/t.v), even when the ab- 
stract infonnation is likebj to be nmch more valid Managers pa\- more 
attention to things they ohseive firsthand, even when what the\ can oh- 
sem» first-hand presents a k^ss representati\ e' picture than that obtain- 
able from other sources. 

Processing Biases. Once relevant information has been acciuired. it nmst 1)(* 
proces,s(*d. Due to limitations in managers' af)ilitA* to process inlormr*ion, a 
number of biases infhicuce their peribrmauce: 

1 . Managers apphj evalnatiic ehteria ineonsistentb/ tvhen thcij nmst f'valu- 
ate a nntnbcr of courses of action, B(»cause evaluative critcMia shift, com- 
parable courses of action are uuiikelv to be valued e(]ualK . 

2. Once an opinioti has been formed, it is not likely to l)c ehun^^cd even in 
the face of new infonnatiinL Managers (juickly become invested in thcMr 
opinions. W'w information that suggests the nec^d to re\ise piior opin- 
ions tends to be discounted, 

3. Matui<^ers arc not able to estimate the prodticts of nonlinear relations, 
Imm' e\ampl(\ a cost that increases expouentiallv will be undcM'estimated. 

4. Managers ai .' likchj to eontvme usi)}(i an aUen}ative tliat has tcorkcd 
before even when it is no Ioniser appro]n'iate. PcTsonnel managers rel\- 
on selection t(»sls as pn^dictors of uianagc^iial performance. The* |)re- 
dictive |)ower of sucii tests is modest, at best. \e\ managers will rely on 
test scores when making (k^cisious about in(h\i(huils for whom criteii(^n 
information is availabk* 

5. Manager's oicrcstimafc the stabihtf/ of data based (Ui small samj)les 
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When managers go beyond qualitative opinion and collect data relevant 
to soKing a particular problem, the\' are likely to ox erestiniate the stabil- 
it\' of the data thev have collected, 
6. Managers make predictions by adjiistiup^ expcctotions relative to an an- 
chor tcithout questioning the continued validity of the anchor. For exam- 
ple, sales managers may set a goal of increasing sales by 10 percent over 
last (juarten without considering ary special circumstances that n^ight 
have affected last (juarter s sales figures. 

Response Biases, Managers are prone to t^vo biases that affect their selection 
of responses to problems: 

1. Majiajiers are prone to engage in wishful thinkinii. As a consequence, 
they judge the probability' of outcomes thev favor to be greater than the 
data warrant, and the probabilitv' of outcomes they fear to be less than 
the data warrant. 

2. Managers succumb to the iUusion of control The illusion of control re- 
fers to an overestimation of the potency of one s actions. By planning for 
the future, managers may come to believe^ that they have mon^ control 
over future outcomes than they in fact have, and to underestimate tlu^ 
importance of factors such as luck and economic conditions over which 
they have no control. 

Cioncomitant with a growing dissatisfaction of management science has 
been the reemergence of interest in approaches to understanding* managers as 
practitioners of a complex craft that mav not be reducible into sets of gen(»ral 
principles. 

MANAGEMENT AS CRAFT 

Rather than making a half-hearted attempt at cox'ering a burgeoning area 
of verv' active research, I will begin by making brief reference to thrc^e influen- 
tial approaches and then describe in relatiwly more* detail an ajDproach that 
Robert Sternberg and 1 have taken in our investigations of practical problem- 
soKing, 

What the three influential approaches have in common is that they show 
that managers, t\picall\' inchidiug ver\' (effective ruanagers, ran^ly if ever follow 
rational methods of problcMU-soKing. Isenberg (19S4, 19S6) has documented 
the (legn^e to which managers, in contra.st to the sccjuence advoeatcnl by raticMial 
approaches, take* some action ver\' earlv in tlu^ problem-soKing process as op- 
pf)sed to waitir.g until **the correct solution" has been identified. A similar point 



Practical Problem-Sofving 



has been made in a series of studies by Mintzberg and colleagues (Mintzberg et 
al., 1976)» in which managers have been found to attack problems recursively — 
attempting a formulation, trying out a solution, re\ising the formulation, tr\ing 
out another solution, and so on. 

Sclions (1983) careful descriptions of managers and other professionals 
suggest that managers do not face simple, isolated problems, but radier dv- 
namic situations invoking complex, intenvoven problems. Schon argues that 
given such a turbulent environment, rational-anidxtic methods will not suffice. 
Rather, managerial competence appears in the guise of nearlv spontaneous ac- 
tion that is based more on tacit intuition than on rationalit}'. Quoting from 
Schon, "Our knowing is ordinarily tacit, implicit in our patterns of action and 
in our feel for the stuff with which we arc dealing. It seems riglit to sav that our 
knowing is in our action'' (p. 49), 

If Schon is correct about the fact that much of problem-soKing knowledge 
is tacit, then simply asking managers to describe what they know will result in 
an incomplete and probablv erroneous picture of managerial competence. A 
more "ubtle approach is called for 

Tacit Knowledge In Practical Problem-Solving 

111 a series of studies done in collaboration with Robert Sternberg, I ha\e 
explored the rok' of tacit knowledge — practical know-how that rarely is taught 
directly or even verbalized — in soKing the kinds of practical problems found 
in the e\ er\'day world (including the e\c'r)xkiy world ofwork) as opposed to the* 
txpical kinds of academic problems found in the cliLssroom and on IQ tc^sts 
(Wagner, 19S7, 1990, 1991a: Wagner & Sternberg, 1985, 1990). 

A nmnber of characteristics differentiate academic and practical problems, 
several of the more salient of which are presented in Table 6.1. 

.'Vcademic problems tend to be well defined. When you were struggling 
with an algebra problem in high schc^ol or college, vou may not have biowii 
how to obtain the correct answer but yon were clear about the probkMU that 
\'ou were supposed to solve. Practical problems, on the other hand, tend to be 
ill defined. Often, it may not even be clear that there is a problem, let alone 
just what the problem is. Academic problems are fonnnlatecl by others, topically 
t(»aehers and authors of textbooks and IQ tests. Practical problems txpicallv 
must b(^ fonnulated bv oneself. Either the nature of the problem has yet to be 
determined, or there is reason to Cjuestion a problem formulation pro\ided by 
others. For example*, a supei-\isor may ask you to help solve the problem of a 
lack of participation in meetings on the part of subordinate's. However, the real 
problem mav be that the supervisor aetnallv is not nreptive to constmcti\(' 
criticism — even though the supervisor claims to be — and the subordinates 
ha\e decided not to risk getting burned a seeoiid time. Ac;ulemic problems 
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Table 6,1 Differences Between Academic and Practical Problems 



Academic Problems 



Practical Problems 



1. WeU-defined. 

2. Formulated by others. 

3. AU information provided. 

4. One correct solution. 

5. One method for obtaining correct 

solution. 

6. Everyday experience (i.e.,common 

sense) rarely useful. 



1. Ul-defined. 

2. Formulated by self. 

3. Additional information required. 

4. No single correct solution. 

5. Multiple methods for obtaining 

multiple solutions. 

6. veryday experience (i.e., common 
ense) typically useful. 




t\pically come complete witli all nccessar) inFormation. If \ou know the appro- 
priate steps, no additional information will be rocjiiired. On the contraiy, (indiuij; 
solutions to practical problems often recjuires obtaining additional information, 
and knowing how much ef fort to expend seeking additional information as well 
as the most eff( "ti\'e means for doing so can n\ake all the difference in coming 
up with a satisfactor}- sohitio'\ Academic problems t\picallv ha\ e a single* cor- 
rect answ(M; and a single ^.lethod of obtaining the correct answer. Practical 
problems, on the other hand, i\picall\' have multiple partiallv corn^ct solutions, 
each associatcnl with liabilities as well as assets, and tluTC ma\" he multiple 
methods of obtaining rixch. FiualK', it rarek" helps to apply (*ver\day knoxvledge 
or eonunon sense to the solution of academic problenis: Either vou learned 
how to solvc^ the problem in cliLs,s or you did not. Practical problems, on the 
otluT hand, often are insoluble without the application of e\'er\(la\' knowledge 
or eonunon sense. 

The goal of tlu» research I am about to desciibe has been to understand 
tlu* nature and roU* of tacit knowledge in e\'ei")da\ intellig^Mit b(»ha\ior. For this 
puqiose, we define tacit knowledge as practical know-how that usually is not 
openly expressed or stated (Oxford English Dictionary, 1933). Tacit knowKnlge 
can be classified according to its content, its context, iird its orientation 
(Wagner, 1987). 

The Content of Tacit Knowledge. Three contents of tacil knowledge ha\'e 
been identified. Tacit knowledge about ?/wnr/t^ni<^ oneself refers to practical 
know-how about self-organi/aticmal and s(*lf-motivational aspcx-ts of managerial 
perlbrmanee. An c^xample of tacit knowledge* about managing oneself is know- 
ing how to overcome the problcMU of procrastination. Tacit knowledge* aI)out 
uiau(i;iin<i ollwrs reefers to practical know^-how about managing one* s subordi- 
nates, and ones relationships with peers and superiors. An ( xampK* of tac it 
knowknlge about managing others is knowing how to reward others in such a 
wav that maxnni/.es both pro(hieti\it\" and job satisfaction. Tacit knowledge 
abont tn(nia^in<i tasks refers to practical know-how about how to perform spe- 
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cific tasks w vW. An cxiuuplv of tacit knowledge about managing tasks is knowing 
liow to giw an cflcctive oral prescMitation. 

The Context of Tacit Knowledge. Tacit knowlcdgt* with a local context refers 
to practical know -how concerning the shoit-tenn accomplishment of a task at 
hand- Tlie focus is confined to the innnedii.te task or problem, ignoring for the 
moment tlu* larger context in wliieli the problem exists. An example of tacit 
knowledge* with a local context is knowiiig bow to wiite an effective snnunaiT 
report. Tacit knowKnlgc^ with a <i}()IhiI context refers t(; practical know-how eon- 
c(M*ning long-term accomplishment. The focus is on how the present task or 
problem fits into the larg(»r context. .\\\ exampK^ of tacit knowledge with a global 
context is knowing that assigning tasks to employees who have little^ experience 
witb that particular task can pa\' off in tlu* long run in terms of developing nc»w 
skills e\'en when another (Muplovee could do the task nion^ (juickly. 

The Orientation of Tacit Knowledge, Tacit ktiowledge with an idealistic (jiien- 
tation refers to practical know-how concerning the ideal cjnalit^' of an idea with- 
out regard to its practicality , Tacit knowledge with a pragmatic orientation refcM's 
to practical know-how conccTuing how workable an idea is» without regard to its 
ideal (jualit)'. Both ideal and pragmatic consid(Tations usually uiatter in realistic 
pr()l)l(Mu-sol\ing situations. 

Combining Content, Context, and Orientation, By erossing the con- 
tcMits. two contexts, and two oiicMitations of tacit knowledge, we arrixe at the 
framework portrayed in Figure 6.1, (Consider an example of Idnd of tacit 
kntnvledge represented bv c*acli block of the cube. For handling the ])rol)lem 
o^ procrastination, forcing yourself to spend five uiinntes on a task in the hope 
that yon will eontiuue working (nice you ha\e begun is an example of tacit 
knowledge* about managing self, witb a local context. If it so happens that die 
task is an impoitant re])ort to vour snptMior. reminding yourself of die long- 
term coiisecjucMJces to y{)U'' career of not cc^mpleting the assignnuMit also may 
help to a\*oi(i procrastination. This is an example of tacit knowledge^ about man- 
aging self, with a global orieptaticai. Regarding making oral presentations, 
knowing that it helps to iniurm your audience in advance a!)ont what yon intend 
to sa\' is an example of tacit knowledge about managing tasks, with a local eon- 
text. Reeogui/.ing the iuiportauce of doing well in an upcoming oral ]')resenta- 
tion to supe riors in the organization whom xou have not yet met is an example 
of lacil kii(»wledge about managing tasks, w ith a global context, Regarding the* 
unpleasant task of firing an employee, knowing how to fire the employee^ in a 
manner that is not unneees.sarilv pmiishing is an e\a»nple of tacit knowledge* 
about nuuiaging others, witb a local context. Realizing that yon may need to get 
ieedbaek on vour personnel practices Ix^Cinise xou ha\*e Hred more em]")lo\ees 
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Figure 6.1 The Tacit-Knowledge Framework 
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than vonr peers is an (^xaniplc of tacit knn\vli'(liz;t' al)()nt nianapng otlicrs, willi 
a i^lohal L'()iit(*xt. Finally, lor each oi the in(Iii;ni(Mits and ck'dsions jnst nwu- 
ti()!io(K one* niit^lit \\v'\0\ sei)aratrlv how jrocxl each is ick'alK as well as ])racti- 
ealK. 

In a Series ol stn(li(*s, we have assessed taeit knowledi!;e hv presentinti; indi- 
vi(hials with scenarios that depict practical situations and askinti; them to rate* 
th(* (jualitv of a variety of respotise alternatives. An cwanipk' ol sncli a scenario 
is presented in Tahk' 6.2. 

Across tlie studies, S'.'veral key results ha\e (Mneri;ed with sncli consistency 
that we are confuhMit ahont their validitv (Wagner, 1987, 1990, 1991a, 19911); 
Watrner k Sternherii. 19S5, 1990, 1991a). 

F'irst, om measures o( tacit knowle(lii;e differentiate ji;ronps whose nieni- 
bers (lifter in amount of expcMicMJce in a career domain. Interestingly, however, 
not even one appeal s to actinire tacit knowledge from the eNp(M"i(Miee af the 
same iat'\ and some appear to accpiire \eiy little. Apparently, it is not mere 
expericMice that uiatters, hut what one learns from it. 

,S(*eoiid, perlormancc* on measures of tacit knowk'dge is reflated to career 
perlonnaiiee as assessed hy a varietvoi Criterion iiu^isnres of managerial pcTfor- 
niauce. F'or {*\ainple. in a stnd\ ol a group ol prolessioual managers, significant 
correlations were fomid betAveen lacit knowledge and the managerial criterion 
measures ol salaiy (.4(^) and whetluT ones organi/ation was at the top of the* 
Kortune 500 list [,M). In a study of bank managers lor whom more detailed 
indicators ol' perrormance were obtained, tacit knowledge was related signifi- 
cantly to crit<'ri(ni \ariables such as ])eiceutage of salai"v increase (l)as{»d on 
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Table 6.2 A Scenario Used to Measure Managerial Tacit Knowledge 

You have just been promoted to head of an important department in your organization. 
The previous head has been transferred to an equivalent position in a less important 
department. Your understanding of the reason for the move is that the performance of the 
department as a whole was mediocre. There were not any glaring deficiencies, just a perception 
of the department as so-so rather than as very good. Your charge is to shape up the 
department. Resultsare expected quickly. Rate the quality of the following strategies for 
succeeding in your new position. 

a. Meet with your superiors to describe your strategy for 

improving the performance of the department. 

b. Resist the pressure to turn things around in a hurry 

because quick improvements may come at the expense of 
long-term negative consequences. 

^. Buy some time from your superiors by taking quick, but 

limited action, then consider what needs to be done in 
the long run. 



incnt) {AH) and a rating of thr niana^cMs' sncccss at j^cMUMating new hnsincss 
lor tlu* hank (.56). In wi anothcM* stuck', wc found a sii^nificant correlation 
1.61) hc'twccn amount of tacit knowlcxlgc^ and rat(*d pcM'lonnancc in a uiana- 
o;cnal prohlcui-soKiui^ situation for a ii;r()up of uuma^crs who were partici- 
pants in a leadership dc\'clopuUMU propani at the CxmUcm' for (Creative Leader- 
ship. 

Third, our measures of tacit knowledge are not simply proxies for IQ tests 
or personality inventories. In the study ol nianagers at the (^(Miter for Oeative 
Leiidersh.ip just uieutioued. we were able to carr\' out a series of hierarchical 
reirression analyses to detenninc^ whether tacit knowledjic would predict per- 
rr)rn)ancc* in a manajjerial prohlem-soKinj^ simulation alter paitialling out the 
elfeets of IQ and pcM'sonalit\' measures inchidin<»; the (laliloniia Personality* In- 
ventors; tlu* Mvers-Hrii^u;s. the Fundamental IntoipcMSona! Reflations Orienta- 
tion-Be!ia\i()r (FIHO-B), die Hidden Fii^ures T(*st, and otluM* mc^isures. For 
ev(*rs' analvsis, tacit knowk'di^e was found to account lor a sipiificant and large 
proportion r)l the variance in uianai^erial performance^ regardless ol the other 
variables that were partialknl 

IMPLICATIONS FOR SCHOOL LEADERSHIP 

Olniouslv. the intent of uiueh f)r the res(»arch that was (k'seribed in this 
chapter was not specifieallv to assess or improve the problem-soKiiit; skills ol 
school aduiiuistrators. \e\ertheless. the sheer amount of :*c*search that has 
hccu carried out and the* eonsistenev of certain fiudin^^s sui^^est that ck-riviui^ 

1 ^ ^ 
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implications for school leadcrsliip is not as iwipvudcnt us siicli an enter- 

prise often is. 

One olnions implication of the resurgence of the \ie\v of achuinistrative 
management as a craft tliat is not easily reducihle to a set of principles concerns 
the feasibility of broad implementation of findings from "what-works" studies 
as a means to improve our schools. A relatively popular strategy' for tr\ing to 
improve schools has been to study schools that work well to distill characteris- 
tics that distinguish schools that work well from comparable schools that do not. 
This approach ha'^ been employed in various settings and at \'arious levels o\'er 
the years. For example, characteristics of *\vater-wa]kers" — superb managers — 
have been the basis for the critical-incident methodolog\' in which superb man- 
agers and average managers are differentiated by the descriptions of how thex- 
handlc-»d critical tasks. Broad implementation of findings from recent what- 
works studies is likelv to have some positi\'e benefit, at IcMSt for schools that are 
doing things espcK'iall)' poorK'. but diere is little reason to hopt* that a majorit)' 
of schools will hv brought up to the lexel of the top-performing schools that 
were the basis of the original recommendations. \Miat works is likcOv to depe\ul 
as \n\ich on specific factors such as who is making what works "work." 

A second implication is that effective administrative leadership is \iot likelv 
to be reducible to a set of basic principles, as nnich as we would like to be able 
to do so (Blumberg, 1984). This is not to discount a role for guiding principles 
we use to organi/e our day or our approach to a given problcMU, The point is 
that such guiding principles an* merelv g\iides, and are not sulTicicMit in and of 
th(MUselves to accomplish tlu* solution of rmI probleuis of the sort faced bv 
school leaders. 

A third implication is that attempts to measure and, if possil)k\ to train 
aspects of managerial practical know-how or common scMise for those who as- 
pire to be school leaders ma\' be beneficial We have* begun the i\ieas\u(Mneut 
part of this for business managers with the recent publication of the Tacit 
Knowledge Invcnton' for Managers (Wagner & Sternberg, I99lb), a test to be 
us(»d for selecting indi\idnals who show promise as managers. The second part 
of this, training managerial tacit kucAvledge, has vet to be explored with any 
depth. An approach we have begun to study involves attempting to convey at 
least some general aspects of tacit knowledge using the vehicle* of "rules of 
thumb." For exam[)le, a us(»ful rule* of thumb that distinguishes top pcM'foi iucrs 
from average* performers in a variet)' of situations is to "think in terms of tasks 
aeeomplish(*d ratli(*r than hours spent working." A\'erage pi rformiTS are likel\ 
to r(»ward themselves for putting in long hours on a task. Top performers, who 
t(Mid to b(* more* goal or "throngli|)ut" oricMited. are more* lik(*ly to reward theui- 
selv(»s for coin])leting important tasks as opposed to men^ly working hard at 
them. 

In the end. improving school lead(*rship is likely to be a slow process that 
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is not accomplished with un\' kind of quick fix no matter how scicntificallv sound 
the fix appears to he. Of course, this pr(»diction can be made bv anvone who 
knows that the best predictor of future behavior is past l)eha\ior. But what the 
research that has been rc\iewed shows is that one reason for the difficul^' in 
applying (juick fixes is tliat effecti\ ely school leadership is a complicated art and 
craft as nmch as it is a science, and becoming good at arts and crafts is not as 
eas\ as mastering a handful of principles with near universd generality. 
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7 The Relationship Between Variations in 
Patterns of School Leadership and Group 
Problem-Solving Processes 



Kenneth Leithwood and Rosanne Steinbach 



rlic field olCdiicational adiniiiistration has been iiiordiiiatcly late in ivcogiii/itiu; 
tlic value of kii()\viii<j; more al)()Ut how its practitioiuTs think and the proeesses 
thev use to solve prohh'Uis eeutral to their work. This is ease iu spite of 
coiiipellinii; evidence aecnnnilatinu; in closelv allicvl, if not overhippinti;, fi(*lds 
(SehwcMik, U)SS). The present stuck is pai1 of a larger prc)tirani ol n^scnirch. 
begun in aiiucHl at achlressing this nee;h*et. Manv earher prochiets of the 

progranj liave been deserihed in LcMthwood. Beu;lev» and ( Cousins (1992). as 
well as elsewhcM'e. Our fuost recent work (Leithwood, Steinbach, & Dail, in 
pressl has explored direetK tlie relationship i)etween problem-solving pro- 
eesses and differcMit patterns of administrative* practice. This research n^flects 
increased attcMition to tlie importance of domain-specific knowledge in ex- 
plaining variation in the qnalitv ol adminisliators' ])rol)lem-solving. lU^lation- 
ships ])etwe(Mi problem -scjUiu^ expertise and length of administrative experi- 
ence, gender, and organizational si/.e have also been c\an\iiied, 

Tliese S(»\eral foci of our most recent work have been pursued in tlu^ eon- 
ir\i (»f sehool-iniprovenient problems largelv soIv(*d hv piiucipals indixiduallv. 
Kvidenee from earlier work, however, suggests that as administrative problems 
become more* complex (manv sehoohimprovc^nient problems are ol this sort) 
and as adniiui,strators' experience and expertise increase, they are more inclined 
to involve others in soKing problenis collahorativelv (Leithwood & Steinbach, 
1990). This rise in collaborative probleui-soKiug appr ars to be justified on the 
grounds that it leads to l)(*tter solutions, incr(*as{'d c(Mmnitment to those solu- 
tious. and long-term growili of participants (Leithwood & Steinbach, 1991). 
These benefits are due in large measure to evidence eoncernmg the severe lim- 
its placed on an individual s prcjeessing of information l)\ the restricted capaeitv 
of "shorl-term or 'working" nienion. Simon (1957) captured this limitation 
coueiseK with the term "])ounded ratioualitx. ' 
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The study cK^scrihocI in this chapter is a luiilier oxploratioii of the nature 
of eoIlaLorativ(^ pn)l)leni-soKing pn^cesses. It parallels Leithwootl et al. (in 
press) using the same sample of administrators, but deseribing their problen)- 
solving in collaboration with their staffs rather than by themselves. The sample 
consisted of selected prijicipals \n British Columbia, Canada, who were at- 
tempting to improve their schools through the implementation of a major Min- 
istiy of Pi^dueation policy initiative. Called the Primar\' Program this initiative 
aimed to rcstnicturc* the first four vears of schooling dirough such organiz;i- 
tional changes as uugradedness. continuous progress, and dual entr\' periods 
to kindergarten (Frimaiy Program Foundation Document, 1990), Instructional 
changers wen* premised on a const met ivist image of learning and aimed at tlu* 
t\pc* of activ(* participation of students in their own learning e\ideut, for exam- 
ple, in "whole language * approaches to instruction (e.g., Watson. 1989). Anec- 
dotal reporting to panMits, greater parent involvement as "paiiners" in instruc- 
tion, and a concern for b(»tter mec^tiug tlu* needs of a culturally diverse 
population of stiulents were among the elements of the Priman Program. The 
program itself was paii of a l)road(M' set {)f policies (Year 2000, 1989) to be 
implemented through the end of secondan' school over a ten-year peiiod. 

FRAMEWORK 

Patterns of School Leadership 

One obvious explanation for variation in piincipals* contiibution to school 
improvement is offered by res(»arcb describing differences in the practic(\s they 
use for this purpose* (Blase, Dedrick. & StraHie, 1986: Rlnmberg & Circenfield, 
19S0: Bradv, 1985: Hall Rudu^ford, Hord, & Huling, 1984. Hoy & Brown, 
19S6: L(Mth\vood & Moutgomeiy, 1986; Salle\, McPherson, & Baehn 1978). 
Four distinct ]xitt(Tus of practice (or stvles) are evident in [his res(*arclu which 
Leithwood, Beglev, and (Cousins (1990) have sununaiized as follows: 

Ix'adcTsliij) st\\r [or pattern] A is cluiractcri/ed hy ;i focus on inteq)ersoiial 
reliitionsliips: on estahlisliin^ a e()()p(»rati\e and g(Miial "climate" in tlie school 
and etlecli\('. collaborative relationships \ntli \ ari()us conininiiitx and central 
ofHee grunps. Principals adopting this st\ le .^ctMii to helic^'c that such relation- 
shi])s are critical to their overall success and ])ro\ide a nccessar\- springboartl 
for more task-oriented activities in their schools. 

Student aeliiev(Mnent. well-hciug. and growth is tlie central focus of 
le.ulerslii]) St\Ie H Descnplions of this class of practices sngj^est that while 
such ;ieliie\enient and well-lu'ing are tlie go.il, princi]).ils nsi' a \ari('t\ ol 
inc.uis to accomplish it. These includi* many of the inteipcTsonah adniiiiistra- 
li\-e. and iuanag(»rial beha\iors thai ]"iro\ idc tlic central focus of other sl\les 
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(!()iu|):ir('(I with styles A ;in(l B, there is less eonsisteiiew iUMOss tlie lour 
(lo/.en studies re\i(*we(I, in the praetiees classified as st\l(* (1 (programme fo- 
eusl. I^riueipals ad()])tiiit^ this st\ k', nevertheless, share a eoneeni for ensnrini^ 
elTeetive programmes, impanintr the (ncrall eonipetcMiee of their staff, and 
de\'el()j')inj; procedures for carrNinj; out tasks central to pr()t;rannne success. 
(>oiiipared with st\I(* A, the orientation i,s to th(* task, and dexclopinti; i^ood 
inteq)ers()nal relations is \i(»we(l as a means to hetter task achi(»v(Mneiit. Com- 
pared with st\ le H, tliere is a j^rcater tendency to \ie\\ the a(k)ption and iinple- 
nUMitatiou of apparent!) effective procechires for iinpro\in^ stu(U'nt out- 
comes as a gr)al — rather than the student outcomes tliemsel\-es. 

le adership st\l(» D is characterized hv almost exclusive attentir)n to 
what is often labelled "administri\ia ' — the nnts and holts of dailvseluK)! (Mga- 
ni/.ation and niaintcnanee. PriLcipals adopting this st\'l(\ according to all four 
studies, arc preoccupied with budgets, timetables, personnel administration, 
and rc<juests for information from others. Thev appear to hiiw little time for 
in.stnictional and currieulum decision making in tluir schools, and teiul to 
become invoKi-d only in response to a crisis or a rocjucst. (pp. 12-13) 

There is considerable evidence to warrant the claim that patUMTJs B and (. 
make tbe greatest contribution to school inipr()\*cnient — especiall\- pattern R 
(e.g.. Heck, Larsen. & Marconlides, 1990; Leitlnvood & Montg()nu^r\, 19S2). 
Indeed, these four patterns app(*ar to repres(Mit a bierarcbv in terms of tluMr 
conlribntion to school improvcMuent with the student-growth focns (H) niaking 
the greatest contribution followed in dinnnishiug order h\* the jirogram locus 
{C\ the inteipersoual-relationships focus (A), and the building-manager focus 
(D) (Hall et al., 19S4: Leitbwood & MontgonuMV, 1986; Stevens & Marsh. 19<S7; 
Trid(M" & Leitbwood. l9cS8), Such differ(Miees in effectiveness are partly ex- 
plaiued bv the increased iuclusi\itv of patterns closc*r to the student -growib 
focus; this focus, for (wample. also iueludc^s alt(Mitiou to building uianagcMuenl, 
.school climate*, and school ]")rograms but a.s "uumus" to the student -growth 
"cud.*' not as ends tluMUselves. 

The prior studv out of which this one builds most dircctlv (L(*ithwood (*t 
al.. in |')ress) found e\id(Mice of all four pat tcu ns of practice in principals' school- 
improvement efforts. In that studv, both patterns B and (] were considered to 
be vaiiatious of "instructional lca(l(Tship.'* Among principals demonstrating 
sneb leadership, some did so in a veiT direct wav — throtigh modeling new 
forms of teaching, lor example; others provided such K^Klersbip iudirectiv by 
(Mismiug. lor instance, that uew forms of instruction were modeled but not do- 
ing the modeling themselves. Both ibrms of iustnictional leadership included 
eoueeru for creatiug conditions in the school (s(*coud-order changes) that woidd 
giv(* teachers the best chance ol successfully injplementiug the Primaiy Pro- 
gram. Thre(* principals were classifi. d as direel instructional leaders (l)IL) and 
fi\e were ehissified as iudin^cl iust.iK tioual l(»ad(Ts (I ID. 
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The third pattern ofpracticr corrcvspoiKls to Iciulcrsliip stvh^ A (iiilcipcM- 
soiuil-rcltitiorisliip Ibcns). \\V hil )('!('(! it "tcacluT-ccMitcnHl inaiuii^ciiKMit" 
(TON! ), These principals were supportive of tl\e seliool-iinprovenient elToit aiul 
reasonably knowledj^eable about the Priniaiv Propanr Tlievwere also int(*llee- 
tnally eiit^aged in the iniprovcMneut process, interaeling (Voni time to tiinc^ with 
teachers. But their involvcMueut was ncMther iiitensixc nor pailicularlv direct. 
Two principals in our stiulv dcMnonstrated this pattern. 

The fonrth pattern oi practice closc^ly corresponds to what was desciibed 
earlier as l(\ulership 1) (hnilding-nianaj^er focus '. Two of the twelve principals 
in our stiid\- denionstratcul such a focus, which we labeled "buildini^-ceutered 
nunuiij^cnient" (B('M). These principals, concerned nuiiuK with budgets, time- 
tables, and so forth, w(M e onlv minimallv involved with the Priniar\- Projj;ram, 

Kxidence from the I.eithwood et al. (in press) studv also supports the claim 
that the four patterns of practice constitute a hierarchy ofeffectivcMU^ss, Depen- 
dent vaiiables in that study included the form of the schools' cultnr(\ changes 
in the attitudes and behaxiors of t(*acbers, and teachers' pcMreptions of the help- 
fuhiess of the principals' leadership. So, for example, the school-impro\(Mnent 
effoits of direct instructional leaders (Stvie H) as compared with bnildiui!; man- 
agers {Style I)) w(»re associates! witii grcMtcM' professional collaboration among 
teachers. Those efforts were also associated with nion^ positive attitudes on the 
part of teachers toward tlu* improvements bcMug attempted in tlu* school and 
more changes in teacluM's' classroom practices reflecting the intentions of such 
improvenuMits. Teachers working with instructional leaders also vahu'd uiore 
highly those holders' assistance in implementing school improvements, 

Problem-Solving Processes 

What principals do dc^pends on what they think, N!ore specifically, the pat- 
terns of practice uschI for school impn.A CMuent are products of how principals 
think about and approach not just the overall pr()I)leni ol sciiool inipiovcMiient 
but also the uiuhitude of smaller, imbecuh^d snbprobleuis. Only recently, liow- 
ever, has systematic reseaicli l)egun to he devot(»d to tlu* thinking and problem- 
solving ol educational administrators and accuumlated evidence^ to date is (juitc* 
small. Considerably more research has been reported on the problem-solving 
and strategic fhiukiug of managers and leaders in uoueducational orgaui/^iitions 
(Schweuk. lUSS; Srivastxa, H)S3), Without a better understanding of principals' 
thinking and problem-soKiug, it is difficult to (^xj)laip differences in their 
s( hool-iuipro\enieul praclic(»S: uor are altcMupts to assist principals in ae(]uiring 
unn v elTecliNc patt(Tus of practice likeK to be especially successful. I'^nlher, a 
significant number of sebool-impro\(Mueut |^roI)Iems are unpredictable and 
umst b(* S()lv(»d in eonlexls thiil are hi^hlv \ariable. Under such eonliugent ( ir- 
cumstauees. it is unlikeK' tuat anv single set ol specific inteiAcntious will he 
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roliahly {effective iLcitnen in press). Much more iiiipoitaut is tlu* (jualit\- of 
those problcm-soKing processes (or thinking) giving rise to practice. 

The present study incjuirecl about principals' thinking au(i prohlem-soKing 
using tlieoretical orientations to and results from our owni program of researcli 
in this area. Taking eontcniporar)' cognitive science tIuH)r\' as a point of depar- 
ture (e.g.. (.1n, F<'lto\ich, & Cilasen 1981; Frederiksen, 1984; Voss. Creene, 
Post, & Peunen 1983), this research has investigated diffcuences in the 
prc)hkMn-sol\ing processes of "expert ' and t\'])ieal principals. Among the most 
significant results of this research to date is a model of educational administra- 
tors' problcMU-soKing consisting of six constructs defined as follows: 

Intciyrctdiion: a principals understanding of the specific nature* of the 
problem, often in situations where multiple problems may be iden- 
tified: 

Goals: die* relatively immediate puiposes that the principal is attempting 
to achieve in response to his or her inteii)retation of die problem; 

rrin(i})l(\s/\aln(\s: the relatively long-term puiposes. operating principles, 
fundamental laws, doctriuc^s. values, and assuniptions guiding the 
principal s thinking; 

C'.ousfraiufs: "barriers or obstacles" that nmst be o\'ercome if an acceptable 
solntioi: to die problem is to be found: 

Soliiiiou Processes: what the principal does to solve a problem in light of 
his or her inteq")retation of the problem, principles, and goals to h(* 
achieved and constraints to be accoumiodated: 

Affect: die feelings, mood, and S(Mise of self-confidence the principal expe- 
riences when involved in probleni-soKing, 

I.eith\s()od and StagcM' (1989) and Leithwood and Steiubach {1990) de- 
scribed pr()c(*sses associated with each of these eoustnicts used In* both c^xpert 
and tvpieal samples of administrators soKing problems indi\iduall\'. Leithw/)od 
and Steinbaeb (1991) provided similar data hut in a collaborative probhuu- 
soKing context. Table 7,1. smimiari/ing the results of that study, was used as a 
starting point for coding and analyzing data in the present study. Aspects of 
collaborative problem-solving described in Table 7,1 and signified with an aster- 
isk were incoq)orated into the coding form for the i^resent stud)'. As the ast(M'- 
isks indicate, emphasis in the present study was on the solution process compo- 
nent, in paiiieular. 

Huildiug on this prior research, the stnd\ describi'd in this chapter ad- 
dress(»d three sets of (juestious: 

• Are variations in school-im])rc)vemeut leadership practice's associated with 
variation in grou]) problem-soKiug processes? 
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Table 7.1 Principals' Problem-Solving Processes with Others: A Compari- 
son of Expert and Typical Principals 

Components Experts TypiciU 



Inierpretaiion 



Goals 



Piinciples/Vaiues 



understands imporiAnce of having a 
clear mterpretaiion of problem 

seeks out and Lakes into accouni ihe • 
interpretation others have of the 
problem 

immediate problem usually viewed - 
in its relation to the larger mission 
and problems of school 

has a clcj^r in lerpr elation which • 
he/she can describe to others and 
rationaJize 

has multiple goals for problem 
solving 

shares ov/n goals with o'lhcrs • 
involved in problem solving 

' has goals for both the problem and • 
the meeting in which collaborative 
problem solving occurs 

• has a strong concern for the 
development of goals both the 
principal and staff can agree to 

*• has less of personal stake in any 
preconceived solution; wants the 
best possible solution the group can 
produce 



does no conscious reflection on this 
matter 

assumes others share same 
tnierpretaiton 



has icndeiKy for problems to be 
viewed in isolation 



order of frequency of mention of 
value categories: Professional 
Values, Basic Human Values, Social 
and Political Values, and General 
Moral Values 



has less clarity about the 
inierpre'.&iion: difficulty in 
explaining it to others 

has multiple goals for problem 
solving 

shares own goals with others 
involved in problem solving 

has goals for both the problem and 
the meeting in which collaborative 
problem solving occurs 

is concerned with achieving only 
own goals and gelling staff to agree 
to those goals 

is often strongly committed to a 
preconceived solution and attempts 
to manipulate group problem 
solving to result in support for the 
preconceived solution 

order of frequency of mention of 
value categories- Professional 
Values, Basic H-man Values, Social 
and Political Values, and General 
Moral VaJues 



• most frequently menlioned specific 
value: Specific Role 
Responsibilities 

• mean loul of 21 value statements 



most frequently mentioned specific 
value: Specific Role 
Responsibilities 

mean tot^l of 1 6.6 value statements 



high use of specific values: Respect 
for others. Participation 
Consequences for clients. 
Knowledge ■ in lhal order 



high use of specific values: 
Consequences for clients. Respect 
for others. Loyally, Happiness - in 
that order 



Constraints *• accurately anticipates obstacles « 

likely to arise during group problem 
solving 

' plans in advance for how to address • 
anticipated obstacles 

adapts and responds flexibly to 
unaniicipaied obstacles which arise 

U.) 



docs not anticipate obstacles or 
identifies relatively superficial ones 

rarely considers in advance how to 
respond to obstacles that are 
predicted 
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Componcnis 



Exptm 



Typical 



Solulion process 



Affcci 



views obsucles nol as mtjor 
impedimenls (o problem solving 

• ha5 well -developed plan for 
coUtbor alive problem solving 
(mceiing) 



• rarely plans for oo 11 abor alive 
process and may value 
"sponianeily" 



• provides clear, detailed introduciion- introduces problem unclcarly and 
lo problem and ils background lo occasionally misses aliogeihcr 
collaborators 



• outlines clearly the process for 
problem solving (e.g. how meeting 
will be conducted) 

carefully checks collaborators' 
interpretations of problem and own 
assumptions 



is not likely to share plan for 
meeting with collaborators if plan 
exists 

assumes others have same 
inKTpreiaiions of problem; docs not 
check 



• without intimidating or restrainmg • argues stubbornly for own view or 
others, clearly indicates own view "orchestrates" meetmg so that it 



of the problem and relationship 
with larger problems 



supports such a view 



• remains open to new information • adhoes lo own view in the face of 
and changes views, if wananted competing views 



• assists collaborative problem 
sol'-ing by synthesizing, 
summarizing, and clarify'uig as 
needed and by keeping group 
(gently) on track 



uses limited action tt' assist 
collaboration and may seriously 
underestimate lime required for 
collaborators to explore problem as 
principal has 



' ensures that follow-up is planned • rarely considers plans for follow-up 



• always appears to be calm and 
confident 



• usually appears calm but frustration 
may occasionally become visible 



hidden anxieties usually the resuK of- frequently feels frustrated, especially 
inability to fmd a workable solution b> unwillingness of staff to cgrcc 

with principal's views 

• invariably trehts others politely • shows occasional signs of insecurity 
(shows respect and courtesy lo slaffl about own ability to solve prohlems 

uses humor to diffuse tension and to • uses humor to difTusc tension and to 
clarify information clarify information 



From Leithwood & Steinbach, 1991 



Within wliicli iispcct.s ol' group prohU-m-soKiiii; do principals (k'liioiistratc 
i^HNitcst variation? 

To wliat rxtcrit arc variations in leadership practices and group prohlcin- 
solving ])roccss(*s associated wifli principals' ag(\ achiiiiiistrative cx|M'rienc(\ 
and gender? 
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Method 

Twelve scliools in tlircc districts (four scliools per district) wore selected 
for tlie study. Eight of these schools had volunteered to be pilot schools ("Lead 
Scliools") for implementing the new Priniaiy Program policv. Four were chosen 
from the seven clementan* schools in one district that were initiating activities 
related to the polic). 

Data related to principals' thinking and prohlem-soKing were collected at 
two points in the year (fall and spring). At the beginninti; of the school vcar 
(about 2 1/2 months after the start of implementation) principals were asked 
how they were going about soKing the current school-improvement problem 
(i.e., implementing the Piimaiy Program policv). In a semi-structured inteniew 
schedule, principals were asked to describe ti.e problem and then discuss what 
they wanted to accomplish, the values that might be influencing them, con- 
straints that might be impeding progress, and the specific steps taken to solve 
the problem. Th(»sc inteniews proxided the data for the studv n^poited in 
Leithwood et al. (in press). .\s discussed earlier, that study described the four 
]')attenis of practice exhibited by the 12 school leaders. 

Toward the end of the school \ ear principals were int(M-\iew(»d again. This 
time they were asked to rc^flect on their thinking during a ]')reviously taped staff 
meeting called to address a problem related to impl(Mnentation of the school- 
improvement policx. Instead of haxing principals rely on tluMr memories of 
what occurred at the meeting, an audiotape was used to "stimulate* recall ' 

Data for this set ol inteniews wen* collected on three occasions. Prior to 
tlu* staff meeting, principals wen* int(*nic»wcd about the nature of the problem 
the\ would 1)(* working cm, what thev e.\'pectc*d and wanted to happen at the 
mt^eting, and what th(*\' were planning to do. Next, an audiotape recording was 
made of the* portion {)f du* staff meeting addressing the chosen problem. Fi- 
nally, after some preliminarx' mstructions, the principal and intemewer listened 
to the tape of tlu* meeting together, stopping frequcMidy to ask (juestions or 
offer information about intentions and thought proe(*sses. This discussion was 
record(*d on a separate tape, which was subseciuentK transcribed carc^fiillv to 
eliminate all ideutifvinc; characteristics. These transcripts provided the data for 
the* prcwnt study. 

Based on the findings o( our pn^xious n^search on the eollaboratixc* 
problem -soKing of (*xp(Mt and t\pieal principals (S("e Tabk* 7.1), along with 
some additional insights, a coding form for aualv/ing the data was developed 
including I S determinants of collaborativ e problcMU-soKing. This coding form 
foeuscKl most lieaxiK on tlu* sohition process steeps used bv principals. aUhough 
kev items r<»lated to the inteq^rctation, goals, constraints, and mood compo- 
nents ()( our problem-soKing model w^ere also included. N(*w components ex- 
amined wen* principals' use* of probk-m-ndc^vant knowledge, the ck'greeAjuality 
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self-reflection, and stuff development as a goal for staff meetings. In order to 
(juantify the analysis, responses were classified according to the coding form 
and rated on a five-point scale (expert=5 points, point). To eani a 

rating of 5, responses had to he explicit and/or appear three or more times. 

Each transcript was di\ided into relevant statements made by the princi- 
pal, which were then numbered secjnentiallv. Two researchers worked together, 
using two tniining protocols, to classify and rate each statement. Once the raters 
felt comfoitahle with their degree of understanding, they coded and rated the 
10 remaining protocols independentlv, Interrater reliability was .73 {Pearson 
Product Correlation), Although this is an acceptable level of reliahilit)', a check 
of the data indicated that it did not adecjuatelv reflect the extent of rater 
agreeuKMit, Except for a verv' tew occasions, ratings never differed more than 
one point and a test failed to identiiV any significant differences b(*^veen the 
raters (t=(),99, p=(),32). In addition, when mean scores gi\'en In each rater for 
each principal were* compared, the correlation was ,87. All differences in ratings 
wvvr discussed, disputes were resolved, and principals were assigned a single 
score for each of the 18 items on the coding form, A mean score was also com- 
puted for Ctich principal. 



RESULTS 

This section sunuuarizes data collected in response to the three* questions 
guiding the study. 

Patterns of Practice and Group Problem-Solving Processes 

,\re different patterns of practice or approaches to school impnn enient by 
principals associated with or perhaps (*ven partlv e\'])laine(l hv diflerenees in 
the processes used to solve problcMUS in groups? To ausw(T this ((uestion, (hffer- 
(Mices in the total ui(*au ratings for the group problem-soKing processes of piin- 
ci])als eugag(»d in each of the four patterns ofpractice were couiparrd. As Table 
7,2 iuchcates, 1)1 Ls and lILs exhibited greater expertise than did TCMs or 
BClMs, A one-w;i\' anaK sis of vaiiauce was followed by a Tukey ]^()st-lu)c proce- 
dun* to locate pairs of means that differed significantly Difference's in expertise 
be^veen BClMs and each of the other pnttenis were significant |f{3,8)= 14,18, 
p < .05], Principals engaged in both iustnietional leadership patterns also dcMU- 
oustrated substantialK greater prohleni-soKing expertise than did teacher- 
centered managers, but that differcMiec* did not reach signifieanci\ In sum, then, 
dirferences in patterns ol practice are associated with diflerenees in group 
prohlem-soKiug processes. 
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Table 7,2 Mean Ratings of Group Problem-Solving Expertise for Principals 
Engaged in Four Different Patterns of Practice 



Style 


N 


Mean 


SD 






Sea Ife(l= typical; 5=expert) 


Direct Instructional Leader PIL) 


3 


4.02 


.27 


Indirect Instructional Leader (IIL) 


5 


4.08 


.49 


Teacher-Centered Manager (TCM) 


2 


3.53 


.35 


Building-Centered Manager (BCM) 


2 


2.03 


.04 



Aspects of Greatest Differences in Principals' Problem-Solving Processes 

Table 7.3 reports the 'otal mean ratings on eacli of the 18 aspects of 
prohleni-soKing examine .a this study for principals engaged in eacli of tlie 
four patterns of practice. It is clear from tliis table that the scores Ibr the 
building-centered manager pattern are substantially lower than those of the 
other three patterns on nearly cneiy item. A one-way anaKsis of \ ariance 
showed that those differences were significant (p < .05) lor items 9, 13, 16, and 
17, BCAl scores were also significantly lower than DIL and IIL (hut not TCM) 
scores on items 1, 4, 14, 15, and 18. BCM and IIL leaders differed significantly 
on item 3. And for item 18, TCM scores were significantly lower than those for 
IILs. The nature of these statistically significant differences: falls into three n^.ain 
categories (goals, skills and knowledge, and disposition/attitudes), which arc* de- 
scribed in more detail in the remainder of this section. 

Goals 

( »(uil seating is \itally important in the running of anv meeting and shared 
understanding of goals is of particular importance in collaborative problem- 
soKing. A prior study (Lx.Mthwood & Steinbach, 1991) suggested that expert 
and t\pical principals were eqiiall\' adept at sharing their own goals with others 
inx oK ed in prolilem-solving. Similarly, all principals in ihe prescmt stud\' at least 
mentioned the puq')oses for problem-soKing at the outset of their meetings 
with staff. Ho\ve\*er, three goal-related dimensions of group problem-soKing 
did show significant variation amor;; principals — items 1, 17, and 18. 

Item One. The imj^aet of iustructional leadership on students is indirect. 
Among lh(^ most powerful mechanisms for excMcisiug this leadership is iuHu- 
euciug what teachers focus on by ensuring that ^hc school's mission is clearly 
defined (Hallinger, Bickman, & i)a\is, 1990; LcitucT, in press), (iroup problem- 
solving pro\ides school headers with an op]H)rtunitx* to draw attention to the 
schools mission and to assist staff in finding meaning in that mission by showing 
its reU^vanee in the solution of ever\'da\ problems. C-iven th(^ importance of the 



School Leadership and Group Problem-Solving 



Table 7.3 Dimensions of Group Problem-Solving: Mean Ratings for Each 
Pattern of Practice 

ITEMS MEANS 

(scale-1-5) 



'3 



'9 



10 



problems of school 

Less of a personal stak 
possible group solutior^ 



obstacles, deals with constraints 
'4 Has well developed/prepared plan for meoting 

5 Provides clear, detailed introduction to 
background to collaborators 

6 Outlines clearly the problem solving process 

7 Without intimidating or restraining others, cle 
view of problem 

8 f=lemains open to new information (flexibilHy) 



summarizing and clardying 



discussion 

1 1 Checks for consensus, agreement, understanding, com 

12 Ensures that follow-up is planned 

"53 Always appears to be calm and conf Went 

'14 f^espect and courtesy shown to staff during rnei 
interview 

'15 Use of problem related knowledge 

M6 Indication ot self -reflection, self-evaluation 

' 1 7 Broad range of goals (includes program/student goals) 

•18 Staff development an explicit goal o1 meeting 



DIL 
(n-3) 


ItL 
(n-5) 


TCM 
(n-2) 


BCM 
(n-2) 


4.3 


4.6 


3.5 


2.0 


4.3 


3.4 


4.5 


2.5 


3.7 


3.6 


3.5 


1.5 


4 7 


4 6 


3 5 


2.0 


4.3 


3 8 


3.5 


2.5 


3.7 


3.6 


3.5 


2.5 


3.7 


3.0 


3.5 


2.5 


3,7 


4.0 


4.0 


3.0 


3.7 


4.6 


4.5 


2.0 


3.7 


4.2 


35 


3.0 


3.7 


40 


3.5 


2.0 


3.3 


40 


2.5 


2.0 


40 


42 


3.5 


1.5 


4.7 


42 


4.0 


1.5 


4.0 


4.2 


3.0 


1.5 


4.7 


3.6 


3.5 


1.5 


4.3 


4.6 


3.5 


1.5 


4.0 


4.8 


2.5 


1.5 



schools Miissioii, more rxpcM't principals wouUl he expected to invest more c»lTo!*t 
in helpine; staff place the iniinediace problem being addressed in rolalion to the 
larger mission and problems of the school (item I). Such was the case with 
principals in this study. 

Kach DIL and IIL received a rating of 4 or 5 on this aspect of iheir proh- 
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Icni-soKing. To illustrate, one* piincipal introduced the problem to be addressed 
by staff iu tliis way: 

The topic of rc^tention is a contentious one for prinuuy grades or any 
grades . . . and it forces us, as teacliers, to examine the reasonings behind 
recommending retention or promotion. So we need to think about 
wliether a students education career should be driven bv competence, 
by readiness, by age, or group solidarity', or whatever. It makers us — 
pushes us realk to think a[)out whv we do certain things. 

The mean score for the TCMs was 3.5. This indicated that the problem 
was seen in a larger context, but that the context often was limited to staff opin- 
ions or feelings. The problem ol^'lass assignment might be \iewed just from 
the perspecti\ e of personnel, for (example: 

So, that was a factor that thc\' had, which impinged on their decision- 
making, because they wvrc not onlv thinking of the classes, they were 
thinking of personnel as well. Little factors such as, Mrs. M. — her last 
years coming, she's going to retire. She doesn't want to do any major 
changers in tlu* time of her career. 

Each B(]M recciv(xl a score of 2 for this item. This means that the imnunli- 
at(* problem was viewed in isolation. For example, one principal who was d(\il- 
ing with complaints of limited resources kept the problem at that lev el. 

So a lot of nione\' has gone into it; its r(»all\' disappointing to see boxes of 
the same stuff arriving for each classroom . . . thats just m\ personal 
opinion. 

Item Seventeen. Research on social cognition piac(\s individuals' internalized 
goals at the- ccMiter of explanations of s(*ll-motivation (e.g.. Showers & (Cantor, 
19.S5K .\s Baudura (1977) explains: 

(tlicyl n prescnt future eonscvjuenecs in ihonght. . . . Many of the tilings we 
do are designed to gain auticij>at('(l benefits and to avert future difficulties, 
Wlien iiidiuduals ccMiuuit tlienis"lve.s to explicit goals. juTeeju'd iiegati\ c di.s- 
erepaneies between what they do and what tliey seek to achieve en\ite di.ssat- 
isfaetioiis that svr\v as niotivatioual indnceiueiit.s for change*, (p. 161 ) 

In order for a school to pursue a c{)nnnon mission, individual staH uiem- 
bers' practic(\s have io be motivated by at least a significant core of common 
goals relatc^l to that mission. Among tlu* esp(*ciallv important asp(»cts of school 
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leadership expertise, then, is the effort devoted to and success in creating that 
common core of goals among staff. Expertise is a function of both the nature 
of the goals school leaders assist staff to adopt and the extent to which a com- 
mon core of goals is actually internalized by staff. 

Significant differences were found among principals in relation to the na- 
ture of the goals espoused for problem-solving, particularly in their breadth and 
in the incidence of program and student goals (item 17), Such goals are one of 
the defining features of instnictionai leadership (Leithwood & Montgomer\; 
1982. 1986) and principal expertise (Leithwood & Stager, 1989), All DILs and 
IILs in the present study were rated either 5 (explicit mention) or 4 (implicit 
mention) on this item. Student growth and/or program goals were used as 
benchmarks to help guide problem-soKing, For example, one principal set stu- 
dent needs as a goal by saying: 

So I think what we have to look at is what makes the best sense for the 
kids at this school. 

To help reach consensus about how to evaluate students using the new 
reporting procedure, another principal Siiid; 

W'hat we have to do here is get really clear in our minds that the report 
has got to enhance the learning of the child, 

TCMs were weaker on thi.s dimension (mean = 3,5): One TCM had s(n'- 
cral goals but none were related either exi^licitly or implicitly to what was best 
for children. He received a score of 3, The second TCM did indicate that re- 
porting procedures should be a fair assessment of the child's development or 
potential This implicit goal gave him a score of 4, 

The main goal of both BCMs was to comply with the researchers* request. 
As one BCM Siiid to his staff: 

I believe what the [research team] would like us to do is to hear us talk- 
ing over the (Ufficulties of implementation (score =1), 

The second BCM s goal was to discuss what was good and bad in the past 
vear so priorities could be set. There seemed to be no higher-learning goals — 
only task goals (score = 2), 

Item Eighteen. The extent to which staff development explicitly was consid- 
ered to be a goal l)y principals in soKing school-improvement problems vsith 
their staff was an aspect of problem-soKing not examined in our previous re- 
S(\ireh. It was inelu(l(»d in this studv for two reasons. Our choice of a focus on 
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the domain of scliool-iniprovement problems, in particular, was the first reason. 
Inferences about effcctixe practice derived from recent research on scliool im- 
provement irexiewed by Fullan, 1991 ) argue that it is more productive to focus 
broadlx- on capacit\'-building witliin the school ratlier than more narrowly on 
the implementation of specific innovations. 

A second reason for attending to staff development as a goal is inherent in 
the meaning of collaboration. Authentic collaboration depends on a belief in 
the value of the contributions that can be made by ones collaborators. Such a 
In^lief requires principals not only to \ie\v staff as possessing capacities critical 
to the solution of school -improvement problems but to aim at improving those 
capacities, as well. 

Most DILs and lILs received high scores (4 or 5) on this dimension (one 
receivetl a 3). They seenunl to see their roles as instnictional leaders for tc^ach- 
ers as well as for students, Th{^ three DILs had a mean score of 4. The fi\'e IILs 
had a mean score of 4.8, These are principals attempting to accomplish student 
goals through stall dexelopmcnt and they use staff meetings as opportunities 
to do this. Four of these fi\'e principals were ver\- explicit about having staff 
developmcmt as a goal for the staff meeting (score — 5), the fifth was slightly less 
explicit. Conunents such as the following illustrate how this goal was expressed: 

I wanted them to understand the process that v)Ue goes through when 
vou start putting a class group together. 

So I wanted all ol this [talk] so that thev could know what each other is 
thinking, where thex 're coming from, 

Th(* mean score for TC>Ms on item 38 was i5, While tliere was dcfiniteh' 
concern for teacher feelings, teacher development was not so clearly a goal. 
One TCM received a score of 2, lie wanted to understand the staffs' rationale 
for their choice of class configuration and he wanted to ensure that staff were 
satisfied with their choice. The second TCM received a score of 3. He turned 
thc^ mec^ting over to tlu* teacher who had initiated the topic and attempted to 
ensure evervone had an' oppoitunit)- to speak. The tenor of the meeting was 
verv "empowering," 

BCMs had a uiean score of 1 5, One B(^M received a score of 1 because 
his onl)' r(»al goal was to complv with the researchers' ve(juest for him to tape a 
meeting. The second principal received a score ol'2. His goals wen* to comply 
with the res(*archers' recjuest, to make sun" class lists were in {)rder, to nuike 
certain that staf f were organized to advise the n(*vv prinei|")al, and to discuss 
what was good and bad in the past vear so priorities could be set. Tlu* score ol 
2 was given because, al llu* eiul of the meeting, he said to the interviewer: "I 
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just expected them to he able to have a free expression of \ie\vs more than anv- 
thing." 

Skills and Knowledge 

T\\e hniits on indnidual probleni-soKing, which Simon (1957) descril)ed 
as "hounded rationalit\'/' are due to short-term (or working) memon* capacity'; 
indi\iduals are ahle to process or tliink about only five to se\'en separate items 
of information at a time. For this reason, indixiduals may (1) consider only a 
small number of the actualK' available alternative solutions to a problem; (2) 
possess less than adecjuate information about these alternatives: (3) consider 
the problem from narrowlv biased perspectives: (4) overlook relevant criteiia 
in decision-making. Each of these limitations on indixidual problcni-soKingcan 
be overcome in a collaborative context — two (or more) heads are better than 
one. \indcr the ri<iht cirntnistancvs. 

Our prior research on group problem-sohing (see Table 7.1) desciibed 
some* of the specific skills used by expert administrators to ensure such circum- 
stances during their meetings. Results of the present study point to many of the 
same skills uith differences between pa*^terns of practice reaching significance 
on four items: 3, 4, 9. and 15. 

Item Three. The ability to anticipate obstacles and dcix\ with them if the\ arise 
unexpectedly is a component of individual problem-soKing expertise. It is an 
important feature of collaborative problem -solving as well. 

OIL, IlL, and TCM mean scores were veiy similar: 3.7, 3.6, and 3.5. re- 
spectively. All of these principals either anticipated obstacles and prepared 
themselves for them ("And so I had to be prepared for reluctance initially") or 
else responded CiisualK and flexibly to unanticipated constraints. While there 
was some IVustration, it was not apparent to the staff. 

\n contrast, building-centered managers received a 2 and a 1 for this item 
luieaii = 1.3). For these* two principals, obstacles were secMi as auvthing that 
impeded the dc^sired smooth path of the meeting and they reacted to these 
stumbling blocks with poorly disguised angcM. 

The [partner school] issue* is a separate issue, J. and Td like to talk to you 
about it, because you may not be aware of the time that [your school] is 
glutting. So, rll talk to y{)u later. (Interviewer: You sound a little bit an- 
novcd.) I am. 

Item Four. "A plan," as Shank and Abelson explain, "is a seric^s of proj(>eted 
actions to n ali/.e a goal * (1977. p. 71). Prior res(^arch on both individual and 
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group prol)Ieiu-sol\ing In administrators suggested tliat oxpe^rts, as compared 
witli nonexperts, verbalized more detailed plans for how to sol\(» their prob- 
lems. In some ciises. they were able to anticipate a series of a dozen or more 
actions the)- would take. Often tliey considered alternative steps in response 
to different possible outcomes of a gi\en action (Leitliwood & Stager, 1989; 
Leithwood & Steinbach, 1991). In a group context, such detailed contingent 
planning Ikis both instrumental and sN inboIic \a!ue. InstrumentalK' it increases 
the probabilit)' of reaching one's goals and makes for a well-run meeting. Such 
planning also signals to staff that tlie issue being addressed in the meeting is 
impoitant and that the piincipal does not want to waste their time, 

DILs and IILs scored high on this dimension (mean scores were 4,7 and 
4.8, respectivcK ). Each of these principals had spent considerable tinu^ pn^par- 
ing for the meeting eidier by gatheiing materials (eg,, unifix cubes, research 
articles), or by making extensixe notes sunuuaiizing the results of a prexious 
meeting. As one principal noted: 

What I've done since that last meeting was . , . to take all the iteujs listed 
on the board that members raised and tiy to chistcr them into some kind 
of logical grouping. 

TCMs did plan, but tluMr plans were less elaborate; the mean score for this 
group was 3,5. 

Those* iU'v my plans on paper, which tlie\' ha\ e a cop\ of ... I gave each 
of them . - . the* three sccMiarios [they had arrived at]. 

ROMs appc^ared to \alue s|)ontaneit)- (although tlu^y reacted with aunox- 
auce if things did not go according to their own internal agenda); planning was 
kept to a mininunu. For (^xample» as one BC'M said to his staff: 

Unun. I guess lhe\' [the researchers] want to know how I dc^l with prob- 
lems so ril just toss it open for discussion. 

Item Nine. This it<Mn, pcM'haps more* than otluM's, captures the ciitical skills 
uecessaiv to facilitate collaborative |^rol)lem-sol\ing. K.xcept forthc^ two BClMs, 
scores were consistently high (DIL = 3.7; IIL - 4.6; TCM = 4.5; BCM = 2). 
Most pnncipals Irequcnitly sununarized, SMUliesizcnl, and clarified what liad 
becMi said. DifftM'euces between scores of 4 and 5 indicated tlu» degrc^e of fre- 
((uenc\ with which th(*v carric^d out tlu^se fiuictions. Leaders who diligenth' 
svuthesi/.e, suuuuari/(\ and clarify are Kitting their stall know thai what is hap- 
pening is important, that tlu»\' want to make sure all uud(M'stand what is being 
said so the l)(»sl |")()ssil)l(* solution can be dc^'c^loped. 
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One principal siiid of her role in the meeting: 

I kind of clarified 1 kind of restated, I kind of asked them to substantiate 
what they were saxing if somebody else didn't. 

During the staff meeting, another principal said, at various points: 

What kind of stuff are you impl\ing? (asking for clarification) 

Okay, learning difficulties, {restates for clarification) 

What do \ou mean by that? By the teachers abiht\' to handle the 
children? 

Da you think those characteristics fit into diffcTent catc^gories? You know, 
yoM have short attention span, vou have hick of social skills, you [have] 
chronologicalK young . . , are all those things to do with maturation? (s\ii- 
tliesizing) 

In contrast, the BC^Ms were more likely to prevent teachers from having 
the opportunit)' to vent their frustrations (even though this was part of what 
both meetings were set up to do) by cutting off discussions prematurely. For ex- 
ample*: 

I felt wc wen* sort of beginning to drift from what was close to the 
[school]. V\\\ (juite happv with what goes on in school and vou can se(» 
I'm not happy with what s gone on pro\incially. 

And this from the second building manager: 

I'm sa\ing wo could sit around and chat about this ad infiiutum and I 
want to close it off so 1 think they've* talked about that particular thing 
(MU)ngh, 

Item Fifteen. EvidcMice from many domains stresses the importance of 
problem-relevant knowledge in accounting for expertise {(\g., Chi, CJlaser, & 
Farn 19S8; Lesgold, 1984). Indeed, Johnson-Laird (1990) claims that, in the 
study of iiitell(*ctual development, emphasis has shifted from changes in cogni- 
tive stnictures and procc^sses "toward ihc that what really changers is the 
conlcMit of knowledge*" (p. 4<S5), Our prior Research had paid little attention to 
domain-specific kuowk^dge, but its importance* could not be ov(*rlooked in the 
present study, c^specialK' in tlu* face of tlu^ instructional n^odeling practices of 
th(^ DILs. 
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All hut one of the direct and indirect instructional leaders exhibited con- 
siderable problem-relevant or domain-specific kiiowledoje. The one who did not 
w as working on a problem that did not call for much display of such knowledge. 
The knowledge used b\ these principals was nuiinK about a specific, short-term 
problem faced in the schools but these piincipals were also knowledgeable 
about the Primaiy Program. 

The scores of TCMs on this item showed wide variation. One received a 2 
and one receiwd a 4.5. The score of 2 could be explained b\* the nature of the 
problem-soKing session, which did not require the disphu of much knowledge. 

Builchng-centercd managers exhibited little problem-relevant knowledge. 
Teachers were responsible for program-rele\'ant knowledge, as this comment 
bv one of the principals suggests: 

\\ ell do we know much money is being allocated to the books? To the 
school? I said to tluMU, when do vo^i see a kinderijaiten becoming what is 
in lact a K-1 ? 

Dispositions/Attitudes 

Three persona! characteiistics were significantly linked with expertise in 
collaborati\*e problem-soKing: appearing calm and confident (Item 13), demon- 
strating gemiine respect for staff (Item 14), and exhibiting habits of self- 
relleetiou (Item 16). 

Item Thirteen. Research in the fic^ld of social cognition ickMitifies mood, ak)ng 
with goals and existing knowledge, as a variable directlv iulhiencing the flexibil- 
ity of ones thinking (Showers & Cantor, 1985). Cognitive Hexihilit\', in turn, is 
central to expert problcMn-soKing. Schwenks (1988) re\i(>w of research proxides 
evidence of this claim in relation to scMiior managers in private coqx)rations, 
(or example. 

()\u* prior research found that (»xpeil administrators rcMuained more calm 
and confident during problem-soKing than did nonexperts (Stager & Leith- 
wood, I9S9). In the pn^cMit study, although all IILs and DILs overtly appeared 
calm and confickuit (all rec(Mved scores of 4 or 5), four of the eight admitted to 
f(»(»lings of anxiet\ or frustration. As one said aftcM* listcMiing to the tape Re- 
cording ol their stafi* meeting: 

. . . this may .sound strange^ to von [but V\u\ alwavs so wonied about talk- 
ing too nnieh in the meetings and I (k)n't {vv\ as I)adlv as I thought I 
would. 
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Another said: 

I felt rather frustrated at this point in the conversation because they 
wanted to talk about specifics, (But frustration was not apparent in the 
meeting.) 

Both teacher-centered managers admitted to being a little uncomfortable 
at some points in the meeting. With one principal, it was not evident (score = 
4); it was slightly more evident with the other because of his excessive talking 
(score = 3). 

Okay now probably its my personalit\' but the fact that they aren't talking 
in this meeting bothered me . , , they didn't feel comfortable to open up 
and talk, (This principal did not give the teachers much of a chance to 
talk,) 

One of the most obvious differences betw-een the BCMs and those in the 
otliiT patterns is in the degree of annoyance felt and shown; the building- 
centered managers were frequently perturbed and were not concerned about 
hiding their anger. 

I would think I sounded a bit peremptory [at this point in the staff meet- 
ing]. And. if thats how I sounded, that s how I meant to sound. 

Item Fourteen. One of the best wa\'s to empower teachers is for principals to 
directly demonstrate their respect. However, it is cnicial that this respect be 
genuine; teachers will know the difference. 

For the most part, DILs and IILs were genuine and consistent in the high 
regard they showed their staff inemhei's (fi\ e received scores of 5, one received 
a score of 4). They knew their teachers well, valued their contributions, and 
praised them during and after the meeting. Attention to this factor is crucial for 
creating an atmosphere of trust in which teachers feel free to express them- 
selves honestly. The following quotes illustrate how this respect was exi:)ressed 
in interviews with the researchers: 

Time is really precious to them and that s something else that is realK' im- 
portant for an administrator to remember — don't waste their time. 

This fs a ver\- good staff, a veiy confident staff, and I think, for any misgiv- 
ings they have about it. once they got into it. I think they would make it 
reallv work. 
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With tlie teacliors, )'ou can't expect tlicni to read eventliing, but at least 
yon have to have it in a form so its available , , . and, of course, it keeps 
the interest up when vou give tbeni a chance to do [sonKHhing] . . . 
diex 've all signed up for another sununer institute. 

Terrific teacher! She s really \ er\' \ eiy good and tremendously conscien- 
tious, so this is why there's a bit of hesitancv on her part all of a sudden, 

, . , and M, was the one, by the way, who had all negatixe responses and 
it wasn't her fault. This is her first year in the school and she has ju,st a 
\ er\- powerful class and a \v\\ powerful set of parents. 

Two of tlu» indirect instructional leaders, howev er, were less consistent and 
they each received a score ol 3. To illustrate: 

Well . , . one thing that was striking me obviously because it's bugging me 
again, there* are a conpk* of people* in there who are alwavs wanting, whin- 
ing, , . . And 1 have a hard time valuing their opinions sometimes. 

Item Sixteen, A central dilTevence behveen experts and nonexperts in "knowb 
(*dge-riclr' domains ol problem-soKing is that experts possess substantially 
more problem-relevant knowledge. This often allows experts to solve problems 
readih', primarilv bv rtx-ogni/ing tbem as instances of familiar problem t\pes; 
in contrast, lack of problem-relevant knowledge recjuires an often chfficult 
search for a solution. But what explains the knowledge possessed In* the e.x[')ei't? 
As Xanlx'hn argu(\s: "The ultimate explanation for the form and content of the 
luuuan expert's knowledge is the leanung processes that they went through in 
obtaining it. Thus the best dieoiy of expert problem solving is a theorx* of learn- 
ing" U99(), p. 529). Self-rellection and evahiation (item 16) are habits of mind 
that alh)\\ one to learn from experi(Mice. In the case of principals, those with 
grc*aler expertise would be expected to demonstrate, in their problem-soKing 
in groups, move self-reilection and (^valuation and this would help explain •'heir 
c*xpertise. Our data conformed to this (expectation, 

Th(* scores of DILs differed substantialK' from those of IILs (mean = 4.7 
vs, 3.6) on this it(Mn. DILs were \er\* (juiek to notice errors thev might ha\e 
mad<\ IVrhaps ihc\ are alwavs vigilant for opportunities tu improve their |")rac- 
tiee. This vigilance is illustrated in the following eouunents on their own 
problem-solving as they listened to the taped stafi' meetings: 

I should ba\e jum]-)(*(l in here. Part of il, I was feeling a little hit of t(Mi- 
siou . . . part ol it is that I'm not sometim(\s as ag^^r(*ssjve as I should lu* 
in certain situations. 
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And from anotluM*: 

Okay, that wtis iiiv first mistake ... if I had to (k) it oxer again, I woukl 
h'iXvc i\vhU\\ it compU^tely. 

Fin coining out of this meeting feeling, vou know; I reallv haven't han- 
dled this ven well hecanse. in the end. I didn't get them thinking "Hoo- 
ray, l(»t*s just go for this! * Bnt that max* be a stage. 

And this, from an II L: ^ 

I don't think I handl(*d it particnlarlv \vt»ll becanse I'm a bit ambiguous 
on the topic. 

T(;Ms were similar to IILs. TluMr mean scon* of 3.5 indicat(»s a medium 
amount of S(»lf-r(»ll(»ctiou. liCMs. with a mean score of 1.5. showed little re- 
Ihvtiou. 

Problem-Solving Expertise and Its Relationship to Age, Experience, and 
Gender 

Table 7.4 n^ports hwA of problcMu-soKing expeilise. pattern of practice. 
estinuit(»d age* (we did not retjuest this inforniation directlv). wars ol'ex|")erience 
as a principal and g^Mider for each of the 12 principals in the study. These data 
arc n^poitcul for principals in descending order of their expertise. 

Then* wen^ s(*ven fcMualc* and five* male administrators. .^11 instructional 
l(*ad(TS bnt one (an I ID w ere female: all teacher-centered and building- 
c(*nter(*d nianag(M-s were male*. This lends support to the finding that female 
administrators, on average. (k*vote a greater amount of and more direct attcMi- 
tion to classroom instnietional praeticc^s than do males {(*.g.. Hallinger. Bick- 
man, & Davis. 1990: Shakesliaft, 19S7). Gend(*r alone, however, is not a suffi- 
cient explanation for lead(*rsbip stvle, In addition to being female, all three 
dir(*ct instructional leaders W(*re also first-y(*ar administrators. Two related in- 
t(*ipr(*tations are possible. 

Kirst-y(*ar principals may be mon* iuc]in(*d to model instructional strat^e- 
gi(\s in tlu» classroom not b(*cans(* they an* women, but because th(*v arc* \ en 
familiar with d>e s'^at(^gies and ft*(*l confident to teach them. This nuiv w(*li 1)(* 
the situation hen*, since* the* Primar\' rn)gram policy encourages instnietional 
practic(*s that an* (jiiitc* diff(*n*nt from those* consi(k*n*d efr(*cti\(' a (k*ea(le ago 
and. thus, would utit be as familiar to principals who had been in the role lor a 
kiug time. A n*late(l (*xplanation eouc(*rns (he* notion that u(*w administrat{)rs 
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Table 7.4 Relationship Between Problem-Solving Expertise, Age, Experi- 
ence, and Gender 





Ratings of Expertise 












Total 


Mean 


Patterns 


Age 


# Yrs. 


Gender 




Score 


Score 


of Practice 


as Princ, 




8 


83 


4.61 


IlL 


56+ 


4 


F 


3 


79 


4.39 


UL 


56+ 


28 


F 


11 


78 


4,33 


DIL 


46-55 


1 


F 


7 


76 


4.22 


IIL 


36-45 


2 


F 


10 


70 


3.89 


DIL 


36-45 


1 


F 


9 


69 


3.83 


DIL 


36-45 


1 


F 


12 


68 


3.78 


TCM 


46-55 


12 


M 


5 


68 


3.78 


IIL 


36-45 


7 


M 


6 


61 


3.-^9 


IIL 


36-45 


5 


F 


2 


59 


3.23 


TCM 


46-55 


28 


M 


4 


37 


2.01 


BCM 


56+ 


15 


M 


1 


36 


2.00 


BCM 


46-55 


18 


M 



iiuiv he in a "'ransition" year and «irt* finding a way to hridgc tlic 2;ap het^vccn 
the teaolier's classroom and the principal's office. S\ipport for tliis notion is pro- 
\idcd hy the fact that indirect instructional leaders were also n^lativelv new to 
the role in contrast with those adoptiuc; the two other sta les. Whether it is d\ie 
to reluctance to hrcak with the past, a love of teaching, a strong helief that he 
or she knows how lo do it hest, or an awareness that teachers learn hest when 
new strategies are modeled for them, n\miher of years in the role mav proxide 
some of the rationale for leadership st\ le. 

The two anomalies in the sample tend to confirm the above inteiprc^tation. 
The one male instnictional leader is from a district where all of the principals 
in onr sample were indirect instructional leaders {<\ possible district effect); 
however, he had also l)een a principal for a r(*lati\'ely short time (7 years). One* 
instnictional l(*ad(M- was in a district that had no other instnictional lead(*rs and 
had been a principal for 2<S years, hut this leader was female. 

W hile these data are far from conchisix c, they do indicate some interesting 
connections and perhaps point the wa\' to I'litnre research, 

CONCLUSION 

Building on onr recent prior research and concerned with how principals 
s()lv(»d scho()l-impro\ (Mneut |)rohleins with their staff, this study explored duce 
(juestions. We iiuiuired, first, about the relationship In^twecMi variations in pat- 
terns of leadership |)ractices and expeilise in gron|) problem-soKing processes. 
Paralleling results ol Our research on indixidnal problem-soKiiig (l^eithwood. 
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Steinbacli, & Dart, \\\ press), principals engaged in both the direct and indirect 
forms of instnictional leadership demonstrated significantly higher levels of 
group problem-soKing e>q")ertise than did building-centered managers and si o 
stantially higher levels than teacher-centered managers. Teacher-centered man- 
agers also demonstrated significantly greater group problem-soKing expertise 
than did building-centerc^d managers. Clearly, the thinking gi\'ing rise to in- 
stnictional leaden^hip pri^ctices is similar to the thinking that creates an expert 
collaborative problem-solver. These results may help explain some of the varia- 
tion in impact of different patterns of leadership practice. They also add validitv 
to o\n' growing accumulation of evidence about the links bet^veen problem- 
solving and administrative expertise. At a mininunn, these results offer a more 
complete understanding of what is in\'olvcd in each pattern of practice. 

To add further (kpth to our understanding of leadership patterns, we 
asked, second, about a.spects or dimensions of group problem-soKing within 
which principals differed most. There were tcm such dimensions. Differences 
among principals in these dimensions of group j)roblem-sol\ing were most 
(kMit in the pmposes, skills and knowledge, and dispositions principals brought 
to the process. With respect to purposes, higher levels of expertise were associ- 
ated with the pursuit of student, program, and staff-devc^lopment goals and the 
abilit)' to help staff place imnu^diale problems in the context of the* school s 
broackr mission. Higher hovels of exjiertise were associated with a larger stock 
of douuiin-specific knowledge and more refin(»d skills in planning for group 
problem-solving and assisting staff in being as productive as possible during 
their deliberations: this was accomplished through clarif\ing, sviithesizing, and 
sunmiarizing activities (hiring those deliberations. Finallv, dispositions associ- 
ated with greater group problem-soKing expc^rtisc* included at least the ovni 
managcMuent or control of intense personal moods, a high regard for staffs' po- 
tential contribution to probleni-soKing, and habits of self-rc^flection and evalua- 
tion of ones thinking and practices. 

Relationships between problcMU-solving processes and three "(kuno- 
graphic" variable's — ag(\ experience, and gender — was the thir({ question. 
Each of these variabl(\s appeared to explain some of the difference's in problem- 
solving expertise and leadership patterns. The most effective forms of leader- 
ship were associated with women's ha\ing limited formal experience as princi- 
])als. But marked exceptions were evident, indicating that much still has to be 
learned about variables that gi\"e rise to, or interact with, problem-.soKing pro- 
cesses and leadership patterns. 

Implications for Research and Theory 

Although this study is liinit(*d to 12 elemeutaiT principals solving sehool- 
im])rovement problems in a eouunon provincial echieational context, there are 
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relatively olnioiis implications lor future research related to external validit}', 
Tliese implications raise such questions as the following: Would similar 
problem-soKing processes be used bv school administrators in a different edu- 
cational context? Is tliere something about the secondaiy school leadership role 
that stinnilates the use of processes unlike tliose used by elementar\' school 
leaders? Would variations in particular problem domain (school impro\x^ment) 
r(»snlt in the use of processes different from those observed in this stiidv? 

Several (juestions other than those concerned with external xaliclit)' are 
also prompted bv the results. First, this study and its innnediate predecessors 
iulbrm us more fully about the nature of problem-soKing expertise. Xevertlie- 
less, little is known about the development of the puqioses, skills, knowledge, 
and dispositions around which achninistrators differed most. Recent research 
has begun to expk)re this (juestiou (e.g., Leitlnvood, Steinbach, & Begley, 1992) 
but nnich remains to be done. 

Although probleni-rc^levaut knowledge is known to have an inllueuce ou 
problem-.soKing expertise, as yet there has been little attention devoted to idcni- 
tifvingthe important probleu, ck)mains lor school administrators (for one exam- 
ple, see Leithwoocl Cx>usins, & Smith, 1990). This question has radical implica- 
tions for administrator preparation curricula. It suggests that the propositioutil 
knowledge oflereci by such curricula could be organized, more meaningfully, 
arouFul a gromuled (or more phenouienological) conception of the principals 
world than is pr(*sentlv the case. This would go some distance toward avoiding 
the acquisition of inert knowledge by aspiring administrators — knowledge 
stored in memoiy but of i/^'e practical \vh\c since tlu* appropriate occasions 
for its a])plication are not usually recogni/cHl, 

FiualKs n^sults o| the study raise questions about the stabilitv of problcMU- 
soKiug processes acro.ss different school contexts, Halliuger, Bicknian, and 
Davis {1990^ n^port, for e\am]>le, that principal leadership practices are best 
understood through coutingeuc\ models, X'ariations in student socioeeonomic 
status (SES), as well as such variables as gender and parental involvement, 
change what principals do. But do such variabk^s ha\ e a bearing ou how priuci- 
l)als think — the pr()cc*ssc\s the\' use to soKc problems in groups, for example? 
Perhaps the thought processc^s rcMuain stable and the changed practices are only 
the result of such processes' responding to different "information," Were this 
the ease, the value of coutiugeucv models of leadership would nc^ed to be nvou- 
sulered. 

Implications for Practice: An Observation About Being Premature 

Ps\clu)log\'s greatest disserxiee to uon|)svchologists in the past has been 
to render, through its concepts, language, and methods, understandings of how 
the human mind fuuetious as opacjue, irrelexaut, and boring. Otherwise, it is 
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hard to imagine a discipline more exciting and more useful. Recent work in 
cognitive science begins to demonstrate this promise and nowhere more vividly 
than in research on practical problem-soMng (e.g., Rogoff & Lave, 1984; Stem- 
berg & Wagner, 1986). From research with this focus, for example, novice writ- 
ers are able to make dramatic strides in their own development (Scardamalia, 
Bereiten & Steinbach, 1984) and individual students are able to monitor and 
refine their owni learning more autonomously and intentionally (Steinbach, 
Scardamalia, Burtis, & Bereiter, 1987). Such research also enables us to ap- 
preciate the roots and explain the overt practices of those in a variet)^ of profes- 
sional roles, such as teachers and business executives. This knowledge may have 
considerable value, for example, in future efforts to systematically stimulate the 
development of expertise in many areas of human enterprise. 

But as we begin to inquire more closely into the thinking of educational 
administrators, we should avoid the temptation to assume what we will learn 
and wliat its value will be for practice. While the theoretical case for great prac- 
tical significance is a compelling one, we should stand ready to be surprised — 
both pleasantly and not so pleasantly. The results of further research are pat- 
ently unpredictable, the real consequences for practice largely circumstantial. 
All we can realK' claim at this time is that what we will learn ought not to be 
boring. 



NOTE 

This rcsoarch was funded by the Social Sciences and Humanities Research Council 
of Canada, the OnUirio Ministr\' of Education through its block transfer grant to OISE, 
and the British ('olunihia Ministry- of Education. Wo appreciate Tiiu Rauns contribution 
to (.lata analysis. 
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8 Trees and Forests: Details, Abstraction, 
and Experience in Problem-Solving 



Derek J. Allison and Patricia A. Allison 



In colloquial usage, the phrase "unable to see the forest Ibr the trees" implies a 
dvsfunctional preoceupation with details or immediate concerns. Bv this token, 
being able to rise above immediate details, to "step back" and "take the broad 
view" — to see the Ibrest rather than just the trees — is implicitly recognized as 
a useful abilitv. In some discussions of administration and leadership, this capa- 
bilit) has been dubbed the "helicopter factor," connoting an almost literal abilit\' 
to rise above the immediate situation and look at things from a broader and 
nu)re inclusive \ie\\point {Bennis, 1984; Handy, 1976). 

Y(*t at the same time it seems e\ident that good administration recjuires 
attention to detail. In other words, effective administrators — aood leaders, if 
one prefers — cannot afford to spend all da\' in their helicopters. Not that their 
responsibilities allow them to do so. of course. The pressing demands of admin- 
istrative work and the characteristics of "brexitv, variet\' and fragmentation" 
highlighted in Mintzbergs (1973, p. 31) research an* often cited as dcMU-ing 
incumbents time Ibr r(*flection and planning. But it is not "administri\ia" — im- 
portant as they ma)* be — that we have in mind as the details to which good 
ad! ^.inistrator.-; seem likeK to attend. The details of interest concern the specific 
elements, contours, and fine ingredients within administratis problems and 
leadership opportunities. This could invoke attending to (rather than overlook- 
ing or ignoring) specific subproblems (Mubedded within larger on(»s, Ibllowing 
through a prolonged s(Mies of discrete st(»ps in pursuit of a distant goal, or r(»eog- 
ni/ing and pro\iding for the particular interests oi needs of individuals or 
groups that are important to the successful operation of ihc organiziition. In 
essence such att(Miti(m to detail invoK'cs an alert and sustaincnl coordination of 
organizational acti\ities, opportunities, and resources in the pursuit of a de- 
sin»d goal. 

In this chapter we dc^seribe and discuss a studv undertaken to iu\(*stigate 
how att(Mition to d(*tail and taking a broad \i(*w of a prescMited situation wvvc 
associated with judged perforuianee on a .standardiwul problem-soKing task. 
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Study participants who were ju(ljj;c(l as lui\ing handled the problem better than 
others appeared to take a broad* inclusive \iew of the problem and its context 
while also looking clos(»ly at specific details: They were aware of both the forest 
and tlie trees. 



The study discussed here Ibnns part of a larger investigation into the na- 
ture of achuinistrative (Expertise that builds on the growing body of literature 
concerned with problem-seeking within specific knowledge domains, key ele- 
nuMits of which are sunuuarized in other chapters in this volume. This larger 
project eoinplemeuts recent work bv Leitlnvood, Begley, and (Jousins (1992). 
but was conceived and conducted independently as an extension ofearlier work 
bv members of our research team ( Allison & Niig\\ 19S9: Nag\\ 1990, 1991; 
Nag\- & Allison. 19S8; Nag\- & Moorhead, 1990). 

An important concern in our more recent work {.\llison & Allison, 1991; 
Allison & Nag\; 1991) has l)eeu the relationship bet^veen problem-soKing ex- 
pertise and experience*. As noted by our colleagues Martin, Slemon, Heibert, 
Hallberg, and Caunmings ( 1989), 

the ro\c of experience in the aeqiiisiti{)n of e\p(*rtise is pi\()tal beeau.se it is 
tinongh exp(Mi(*nc(* that expc^rts aa^uire an a(l(V|iiate knowledge base for eun- 
et'ptiiali/ing situational infonnatioii \u ways that permit ett'ective C(>ne(»ptual- 
izatiou. problem .soKing and action, (p. 395^ 

Yet while experience* appears to be an uidispeusable i)recouditiou for the devc^l- 
opuient of expertise^ by itself time-in-role will not neeessarilv produce* experts, 
for "experience can onlv contril)ute to expertise if practitioners are capable of 
learning from it" (Kennedv, 1987, p. 148), a point that has also been discussed 
by Sehou (1983. 1987) and Schwab (1978). Even so, experience and expertise 
appear to be highl\' correlated in knowledge domains where more higliK' struc- 
tured problems tend to prc^dominate, sueli as mathematics and physics (Larkiu, 
MeDermott. Simon, & Simon, 1980; Lcinhardt & Smith, 1985). The relation- 
ship between these txvo concepts may well b(^ less strong in "nu^ssier ' knowl- 
edge domains such as school administration, but there has hccn little dirc*( t 
investigation of the matter. 



BACKGROUND 



CONCEPTUAL FRAMEWORK 



Looking at tlu* forest rather than tlie tre(*s implies that a i^roblem-solvev is 
able to place tlu^ problem within a broader, more inclusive, conceptual context. 
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This in turn implies that the problcMn-solvcr possesses, or is able to construet, 
an appropriate eoncepttial sottin}^ or franir-» \n which to place the problem. On 
the other liand, looking at th.e trees that make up the forest suggests that a 
problem-soKer is examining constituent elements of the problem, which, in 
turn, implies an abilit)' to first recognize the important elements in the problem 
and then not lose track of them as additional information is acciuired. This im- 
plies that the problem-soKer is able to build or draw on a reasonably detailed 
conceptual n^ap ol the problem that will help him or her to identif\', rememben 
and connect important features. 

Schema theor\' offers a useful framework for exploring both of these abili- 
ties. As discussed b\' Anderson, Spiro, and Anderson (1978) and Seluillert 
ll9.S2K schemata are nuuital stnictures ns(»d to organize knowledge in memory 
As such the\' can seive as mental templates for imposing conceptual order on 
complexity', lor linking isolated pieces of information together into more* coher- 
ent wholes, and for rc^coguizing nonobxious patterns in situations. Prolonged 
(exposure to a given knowledge* or action domain can reasonablv be exix^cted to 
provide opportunities for individuals to accjuire information about phenomena, 
process(\s, and problems characteristic of that domain. Information captured 
through such expedience forms the raw material, as it were. Ibr tlu* construc- 
tion, modification, or elaboration of schemata, which then function to guide 
future pcTception, int(Mpretation, and action. Some indixiduals, however, ap- 
pear to construct and employ tnore complex schemata than others. Insofar as 
these more complc^x schcMuata provide^ (^ffeetixe and reliable guides for analysis 
and action, the possession of such schemata offers a basis for distinguishing 
between experience and expc^rtisc*-. Ci\en two indixiduals with ecjual ev{^erienc(* 
in a knowledge* or action domain, one* who has de\'elop(»d and is able to appK" 
more complex schemata relexant to problems within die domain would proha- 
bl\' be judged to have* a higlu*r lexel of exp(*rtise. 

But what might be tlu* nature of this greater complcxitv ? In what wax's, 
along xx'hat dimensions, might more complex or sophisticated schemata differ 
from others? The for(»st-aud-trees analogx' implies that more complex schemata 
xxill contain more* discrete* elements, this being the qnalit)' that assists more* 
exp(*rt problem-solx'ers to recognize and attcmd to details embedded in prt)b- 
lems and task-relexant situations. Further, the constituent elemc^uts comprising 
more compl(*x schemata xxill undoubtodlv be link(*d to each other in a more* 
organiz(*d, more riehlx cH)miected fashion, acjualit)' that xxould assist problem- 
solxxds in linking eh^mcMits of problems together and rem(*mbering thc^u. More 
highlv organized seh(*mata. partienlarlv if they contain a higher lexel of inter- 
conncvtion betxxeen knoxx'ledge elenumts, could also help (but perhaps uiis- 
Ic^ad) problem-solxcMs in looking lor, and p(*rhaps filling in, rel(*xant laetors that 
are initiallx hiddru or missing in their first (Mieonnter xxidi a problem. On the 
basis of sncii reasoning xx'(» concluded that more e(nuplex schemata of the kind 

I hi 



Details, Abstraction, and Experience in Problem-Solving 



133 



likely to he lield by experts could be* pliUisibly expected to include more* concep- 
tual "i^igeonholes'' or "placeholders" linked together in richer \va\s, qualities 
that would cMiable problem-solvers to recognize, relate, and attend to a greater 
number of relevant constituent elements when thinking through and devising 
a response to a presented problem. Such a view is in accord with discussions of 
evi^ert problem-soKing offered b\ several researchers {Bereiter & Scardamalia, 
19S6; Berliner 1986: Leithwood & Stager, 1986. 1987; \orris, 1985: Voss, 
Cheen, Post, & Pennen 1983). 

Schemata that are more* highK organized and contain richer interconnec- 
tions bctvvecMi elements should also assist more expert problem-solvers to rise 
abo\(» tlie immediately given aspects of problems bv providing a more compre- 
liensive conceptual context in which to place and appreciate the problem and 
its (Oemeuts. But while the possession of more* complex schemata provides a 
theoretical foundation for postulating a linked ahilitv to both attend to detail 
and take a broader view in expert prol)lem-sol\ing, it does not explain how this 
ma\- work. The principle of increasing abstractness incoq')orated in various tbe- 
oric^s of cognitive development provides a promising way forward here. In Pi- 
a«;eliau theon', for c^xaniple, cognitive* functioning is portraved as developing 
through concrete to more abstract levels of operations (I960), and the higher 
levels of Bloom s learning tiLxououiy also involve high lex els of abstract thought 
[ 1956), Kxpeit probh^ui-solvers appear to be able to think about problems in 
more abstract t(*nr.s, suggesting that their more complex schemata incorporate 
or (Micourage the sxiithesis of problem elements at higher levels of abstraction 
than do those of nonexperts. 

We have Ibund that paiis of jacjues' U9T6, 1986) work, (^speeiallv his out- 
line of stratified systems theon', provide a useful framework in modeling how 
increasing levels of abstraction ma\' be iueor[')orated into schemata, jacjues' 
(1986) stratified sxstems theon builds on the claim diat a person's cognitive 
power is directK related to his or her time horizon, which is understood as the* 
uiaxinnuu time over which an iudixidual can actively plan into the Inture, 
jacjues* research has identified regular discontinuities in the stnicture of work 
and responsibilit\' in formal organizations that appear to correspond to similar 
discontinuities in the range* of time he)iizons held by differcMit pe*e)ple, Tlie'se 
dise ()ntiuniti(*s leel \n\u io identifva Ibnr-ste'p hierarchy of e*e)gnitive' functie>ning, 
proenreliug from more coucre'te* to more abstrae t le*\e'ls. Indixieluals operating at 
tlu' first, or coiirnic sluii)iii<i. Ieve*l we)rk toward goals de seribe'd in coucre'te^lv 
s]>e'eifieMl terms/' anel haw time' horizons e»\te'uding froni one dav to three' 
months 'vp, 364). At tlu' second le^xe'l, teunu'd task drfinitiou. time' h()nz.e>us ex- 
tend from thre'e' months te) one' ye'ar, anel indiviehials are' able' to ele'al with iiggre'- 
gate's of tasks and iek'as. The* third ie've-l is terme'el task vxtr(ijH)l(iii<)ti anel is e'har- 
aefe'rize'el b\ an ahilitx to e'xtrapolate' fre)ni current tre'Uels and e'Stabhslie'd rule's 
over a time hori/.(jn of some two xe'ars. The fe)mih, e)r irdusfonnatirc U'vel, 
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(MKompiLSses time spans from two to five years: iiulixidiials operating at this 
lev(»I are al')le to make "paired comparisons of known sx stenis" (such as schools, 
lor cxampl(0 and design and implement plans for transforming reasonahK com- 
plex social systems to better conform to a preferred alternative (p. 366). 

What is of prime interest here is the hierarchy of increasing cognitive com- 
plexity and ahstractness extending through jacines' shaping, definition, extrapo- 
lation, and transformative stages, and the way in which this adds another dimen- 
sion of complexitv' in the consideration of schema theoiy We mav imagine that 
schemata held hy individuals functioning at the lowest (shaping) level of Jatjues' 
hierarchy will be primarily concerned with the elements of problems associated 
with the concrete* work and goals charactc^ristic of this level. It also seems rea- 
sonable to imagine that individuals functioning at higher levels will develop 
more abstract and complex schemata appropriate to working toward more dis- 
tant time Iiorizons and with more complex tasks and problems. Yet at the same 
tim(\ individuals functioning at high levels will also need to possess a repertoire 
of more concrete schemata in order to deal with short-term tasks and problems 
tbev will inevitablv (Micount(T in their work. In particular, administrators capa- 
ble of Operating at higher hnels of abstraction will necessarily need to maintain 
lovver-levcO scIuMnata in memorv in order to direct and supervise tb^* more con- 
crete work engaged in by their subordinates. Conseciuentlv; it seej..,% plausible 
that people functioning at the higher jacjusiau levels will hold what amounts to 
a hierarehieal set of scb(Mnata arranged in increasing order of ahstractness. An 
individual working at die transformative level, for example, will of necessity- 
possess a set of abstract seh(Mnata re(iuired to ()perat(* at diat levc^l. but in addi- 
tion will possess otluM* sets or subassemblies of schemata arrang(*d in layers of 
increasing concreten(*ss. Such a cognitive bicTarchy can be thought of as ]')n)vid- 
iug a "eoneeptual stepladd(M'," as it vv(»re. that can b(» ascended or descended 
as recjuired to obtain l)roa(l(»r or closer views of problems and their contexts 
encountered during die course of admiuist rative {or other) work. In accord vvidi 
]a(ines* theories, the vantage gained from the top ol tbis stepladder expands th(* 
time horizon, allowing a pcMSon to see and plan fuiih(T into the future: to gain 
a vi(»vv of th(* forest radier tliau just die trees. 



METHOD 

Data 

The studv described Ikmc vv.is based on the aualvsis of 39 trauserilxMl 
think-aloud res]M)us(*s to a ease studv involving problcMUs centering on a school 
libraiv. Subjects contributing respous(^s wen* ncruited to represent a wide 
range of administrativt^ experienc(* distribut(Ml across fiv(^ predet(Miniued cate- 
gories. Th(^ H subj(»ets in the/\s/;nY/?i/ eati'gorv vv(M'e eleuuMitan* school tcnichers 
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who had recently obtained tlie qiuilifications necessan' for appointment to a 
principalship in Ontario, but had no direct experience as principals: the 8 Rook- 
ies were in the first or second year of tlieir first elementary school principalship; 
the 7 principals in our Seasoned categor\* all had 10~I5 years experience as 
elementiiA* school principals; and the 6 m.embers of the Veteran categorv' had 
all been elemental^ school principals for more than 20 \ears. The 10 subjects 
in our fifth experience catcgor); dubbed Entrant, were postgraduate student 
teachers who were subsequently added to the data set to provide a true nov- 
ice category 

Following Ericson and Simon (1984), subjects were prepared for the 
think-aloud acti\it\- through a brief training session designed to familiarize them 
with the procedjue. They were then handed the case study and asked to read 
it aloud, interjecting their thoughts as the\ read, and then to "think aloud" about 
how they would r(\sp()ud to the situation described in the case. Finally, thex- 
were askc^d to rc^call their thought processes and rc^dect on how they had reacted 
to the case. 

Measures 

Quality of Response. Three professors of educational administration rated "ac- 
tion sununaries" prepared from the 29 Aspirant, Rookie, Sc^asoued, and Wteran 
transcripts. These suuunaries listc^d, in the subjects' own words, the actions thev 
proposed to take in Responding to the case together with the inunediately sur- 
rounding t(^\t. Ratings were out of 10, where 10 was judged as reprc^senting an 
excellent response. The hdl think-aloud transcripts from all 39 subjects were 
later n^id and rated by five* graduate students, with the mean of these ratings 
being used as a more global measure of the (juality of subject responses. 

Sul)j(vts were grouped into one of four performance categories using the 
follcnxiug proe(»diire. The action and global rating means were ranked and then 
partitioned into (juaitik^s. Subjc^cts who ranked above the third (juartile (seven- 
th-fifth percentile) on huth ratings wcM'e coded as haxing given a high-qualit}' 
response to the case problem. Those who ranked below the first (juartile (twen- 
t\ -fifth percentikO on both ratings were classified as having rendered a low- 
({ualit^' Response. All other subjects were* classified as having gi\-en a medinm- 
(jualit) respons(\ unless thev ap]x»ared as marked outliers on a comparative^ plot 
of tb(^ ranked ratings, in which case thev wcvc codc^d as anomalies. As a result 
of applying (hese dec ision rules. 6 snbjcvls were classificnl as having gixc^i a 
high-cjualit) response* to the case, 20 as having given a nKuli\un-qnalit)' rc^- 
sponse. and 7 as having rendered a low -cjualit) response, there wvw 6 responses 
elassified anomalous. 

Attention to Detail. Our eouec^ptual framework suggests that better problem- 
soKcMS will he abh* U) n»eogui/(* and attend to a greater* nnnil)er {)rd(»tails in a 
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presented problem. To measure tliis variable we de\ised a coding sheet for the 
case based on the detailed schema analysis of responses created by another 
member of our original team (Nagy, 1991). This analysis showed that collec- 
tively our subjects focused on three main areas or siibproblems within the case, 
namely the librarian, the library, and the professional staff (teachers). We iden- 
tified five elements or points of concern in each of these focus areas and then 
coded whether subjects paid attention to these details. We also coded the le\ el 
of attention paid to each of these predetermined elements using a three-point 
scale. One point was awarded if the element was mentioned; an additional point 
was awarded if a subject also considered, discussed, or reflected on thv element 
concerned; and a further point was awarded if a subject also addressed the ele- 
ment by declaring or outlining what he or she would do about it. 

\\V made no attempt to count the total number of times an element Wiis 
mentioned by subjects, for we were interested in how manv different elements 
attracted the attention of subjects and their level of Response. Nor did we seek 
to identify all of the different elements menticmed by subjects in the tliree focus 
areas. Past experience has showi that this approach quickl\' o\(»nvhclms the 
analyst with complex detail and \ields results diat are difficult to inteiprcl. Our 
t(X'hni(jue of coding what is in essence a prcsclect(*d sample of (OenuMits was 
de\ised partly as a way of avoiding such confusion. The other consideration was 
to create a readily int(*rpretabie measure of the degree of detail attended to 
across subproblem areas. As applied, the cocHng scheme \ielded a maximum 
score of 15 "attention points" within (*aeh focus area, that is, fi\e elements in 
(*acli area with a maximum score of three points for each elcMiUMit. This pro- 
vided a sample measure of the density of attention paid to each focus area that 
is r(\idily compared across areas. For this reason, we call this technique ''d(Mi- 
sit\* sampling." 

hi addition to the three sn\)pro\)lem focus areas in the case stud\\ w(» also 
a)ded the density of attcMitiou paid to five specific, but more isolat(*d, (elements 
in tlu^ case, all of w-hich can he secMi eith(*r as related to subproblcMns in the 
ease or as signposts to other problems within the school. FinalK', wc cod(»(l the* 
attention paid to five gen<*ric elements of school administration that are not 
directly mentioned in the case but would have a bearing on dc^aling with die 
problems raised. Tlu^se elements were students, program, budget, external as- 
sistance, and time horizon. Transcripts were coded indepeudentK' by t^vo raters. 
Ix^vels of agreement rang(»d from 73 to S6 percent across the five focus areas. 
Disagreemeuts in the initial coding were subsec^nendy discussed and consensus 
reached on tlu* most appropriate* scoring prior to (Mitering the data for anal\ sis. 

Goal Abstraction. In order to obtain a measure of the broadness of view sulv 
jeets displavcr r in their analvsis of the CiLS(\ we sought to n^ate tluMr responses 
to the spectnun of abstraction und<»rl\iug Jaqu(»s' levels of cognitive^ power. 
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After working with the transcripts for some time, we concluded that variation 
across this spectrum was most clearly evident in the ovenill objective subjects 
appeared to be pursuing in their analysis and proposed actions. This guiding 
objective or implicit opal was rarely articulated clearly by subjects during their 
analvsis of the case, but wiLS evident or could be imputed from what thev ap- 
peared to be attempting to accomplish as they thought through the pr >blem. 

In working through this stage of the analysis we found it was relatively eas\- 
to identify responses that tended toward the extremes of the concrete-abstract 
continuum, but it was more difficult to differentiate between responses falling 
between these extremes. Subjects who gave what we judged to be more con- 
crete responses focused on attempting to "fix" what thev took to be the inuncdi- 
ately presented problem or problems, and their proposed actions were directed 
at adjusting — or shaping, to use Jaques' apt term — more or less concrete things 
or concerns, such tis the paperwork needed to facilitate the librarian's transfer 
or tlu^ books in librar\'. 

In contrast, the more highly abstract responses were concerned with "turn- 
ing around" or transforming the situation, with the proposed solutions to the 
problems in the case beting sccmi as part of a much more ambitious program of 
planned change. Responses of this kind t\piciilly identified short-term and long- 
term objective's, with the more distant objectives being envisaged within time 
horizons extending over more than one year, in some cases over thn^e or more 
years. What Jacjues ( 1986) describes as "the ability- to compare known systcMUs, 
usually in pairs" (p. 366) was clearly evident (although often implicit) in these 
more transformative n sponscvs as subjects vc^'bally compared images of the 
staff, libraiy, and school constructed from the case with their conceptions of 
how things should be, or how thev- wanted them to become. 

Even so, some of thc^se more transfonnative responses were broader in 
scope than others. We eventually distinguished between what we took to be 
more and less transfonnative responses on the basis of wlu^thcM' the implicit 
goal vva,s to transfonn the whole school, with changes to the librars' and its role 
in the school program being seen as a subcomponent of this broader objective, 
or wheth(»r the implicit goal was to transform the library* program, otluT 
changes in the school being veen as c()nse(juent to that main focus. Toward the 
more concrete end of the abstraction contimuuu we identified responses to the 
case that, while not preoccupied with concreteness, were limited to more* im- 
mediate concerns. These transcripts tvpicallv focused on the* personal needs of 
(characters in the case (includini; die principal, or tlu* subject in the role of the 
l)rincipal) and/or the sc hool staff in g(MKMal. Responses of this kind oftcMi em- 
bodied what appearc^d to In* a sinecure concern for meeting die personal n(»(»ds 
of indivichials. but in souk* instance's subjects seemed nion^ coucc rued v\ith ap- 
pea.seuuMit. Transcripts einbodving the.s(^ characteristics were classified as fall- 
ing betw'ecMi the more concrete and the less abstract responses. 
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In sum, \vc cliLssifiecl the transcripts into one of four categories of goal 
abstraction by considering how tlie implicit goals held by subjects related to 
Jacjues' theor\- of cognitive power We neither assume nor claim that our catego- 
ries displav a one-to-one correspondence with Jaques' four lev els, The\' were 
constructed to reflect the principle of progressive abstraction underl\ing his 
theory; but our categories were grounded in the transcript data and not taken 
from his theor\\ ConsecjuentK; while the subjects whom we cktssified as pursu- 
ing transformational goals were clearly operating at a much higher level of cog- 
nitive abstraction than those we classified at the concrete level, they would not 
necessarily (jualifv for inclusion in Jaques' transformative category as it appears 
in his theor\\ This is also the case with the middle categories of our scheme. 

Once the four grounded categories of goal abstraction — which we termed 
concrete, personneK program, and transformational — were* finalized, the two 
authors independently reviewed and coded the transcripts once more. When 
results wen^ compared, there were three instances of disagreement, which rep- 
resents an agrc^ement level of 88 percent. These disagreements, each of which 
in\()l\ed a one-categor\' difference, were resolved bv consensus before the data 
were cmtcTcd for analvsis. Tcmi subjects wc^e coded as having focused on con- 
cr(^t(^ goals, 14 on people-oriented goals, 11 on program changes, and 4 on 
transforming tlie school. 

RESULTS 

Attention to Detail 

Th(» 6 subjects who were judged as having given a high-cpialit)' response 
to th(* case problem all paid niarkedlv higher attention to the case elements 
sampled in the densitv analvsis, except with rc^gard to the more peiipluTal eie- 
nuMits in the "other" focus area. The 20 subjects classified as having gi\en a 
m(»d\um-(^ualit^• response to the case had lower — but markedly consistent — 
density scores across the* five focns areas, while* the 7 snf)jects who were judged 
to have* given a low-level response gave relativeh' little* attention to auv of tlu* 
sampled case* ckMuents. One-vvav AXC)\'AS comparing the density scor(*s for 
th(" performance groups vxithin each focns area vielded significant K ratios (p 
< .OOOl ) in four of the five* focus areas, the* "specific" area being the exception, 
where the was no significant difference bet^veen p(»rlorn)ance groups. Post- 
hoc* analvses identific^d tin* densitv score of the high -performance group as hc- 
ing significantly diflenMit from that of all other performance groups, including 
th(* anoUKilous group (compos(\l of subjects who had received discrepant rat- 
ings from tlu* two S(»ts of judges). In(k'( d. the anomalous group was esscnitiallv 
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indistinguishab'c from the inedium-perforniance group during this stage of 
the aniilysis. 

A similar patteni emerged when we examined differences in the levels of 
attention within the focus areas: Subjects judged to have given higher-qualit)* 
re\sponses to the case not only mentioned more details; they consistently consid- 
ered and then addressed more of these details than did subjects who were 
judged to have performed less well. 

Goal AbsLTaction 

We began this stage of the analysis by cross-tabulating level-of-abstraction 
and performance categories. All of the 6 subjects judged to have given high- 
(}ualit\- responses to the case fell into the two more abstract goal categories, 
whik^ the 7 subjects in the lowest performance categorv' were all clustered in 
t\ic two more concrete* goal categoric^s. The 20 subjects judged to have given a 
medium levc^l of response to the case were distributed across all four abstraction 
categories, but with tlu* majority clustering toward the concrete end of the con- 
timnuu. Subjects in the anomalous performance group fell toward the middle 
of the goal-abstraction continuum. The cross-tabuhUion of level of goal abstrac- 
tion bv judged performance \ielded a chi-s(}uare value of 27.85, (9d0 with an 
associated p = 0.001. A similar result was obtained w-hen the four lev(»ls of 
abstraction wc*r(* collapscul into t\vo: Chi-s(juarc was 14.9, (3d0 p == 0.0019. 

Subsequent graphical analvsis provided additional insight into the relation- 
ships b(*t\v(*en judged peribruuiuce. l(*vel of goal abstraction, and attention to 
detail. Subjects judgc^d to have handled the* case poorly not only pursued mow 
coucr(»t(* goals, they also had markedlv lower d(Misit\' scorers, indicating that th(»y 
had paid uuich k\ss attcMitiou to details in the case. In addition to being distrib- 
uted across the abstraction continuimi. subjects judged to have given a 
medium-fjualit\- response* to the case* had sliowni at least a moderate k*vel of 
attcMition to (k*tai!. All subjects in the high-rated performance group had not 
on!v concentrated on more abstract goals but had also attended to more details 
in the CiLse. The main finding, therefore, is that subjects rated highK' by the two 
pau(*ls of judges were able to sec* both the* forest and the* trees: They attendcxl 
to more details than did those who recc^ived k)wer ratings but they also h(*ld 
broader, uion* abstract, goals when creating their plans for dealing witli the 
case* [)robk*m. 

The Role of Experience 

Tlu' 20 sul)j(*cts who n^eeived medium-performance* ratings wen* distrib- 
uU*(l reiati\(*lv e\(*nl\ across our fi\ (* experieuco categ()ri(*s. Six of tlu* 7 subjects 
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judged to have respoiuU^d relatively poorly to the cdsc were, as might be ex- 
pected, student teachers in the Entrant categorv; who had had no direct experi- 
ence of sciiool administration or school teaching. Even so, 4 subjects in this 
novice group were judged to have responded to the Ciise problem moderatelv 
well, which placed them in the same performance cat(*gor\' as some principals 
with 10 or more y. ars of administrative ex-perience. Furthermore, 3 of the 6 
subjects judged to have given high-(jaalit\' responses to the case were Rookie 
principals, and one was an Aspirant principal. In other words, onK' 2 of the 6 
subjects judged to have given lugh-qualit\' responses to the case were experi- 
enced principals, both of w hom had between 10 and 15 years of experience-in- 
rol(\ Thus, while* none of the Entrants were judged to liax e gi\ en a high-(jua]it\' 
response to the case, neither were any of the \eteran principals who had 20 or 
more years (*\perienct\ Interestingly, 4 of the 6 subjects receiving markedly 
divergent performance ratings from the two sets of judges were \eterans. a 
point we will rectum to later 

As sketched above, the relationship betwc^en experience and rated perfoi- 
niance on die problem-solving task was neither simple nor direct, A cross- 
tabulation of the experience categories bv performance categories )ielded a chi- 
square of 35.7 ( 12df, p = 0.0004). A smaller but still significant (p = 0.004) chi- 
square was obtained when the anomalous pcM'fonuance categorv' was collapsed 
into the nu^diuni eategorv', an adjustment suggested by the earlier analvses re- 
ported above. The overall rc^lationship, however, vviis highly dependent on tlie 
inclusion of du^ Entrant group, for when this categorv w'iis dropped from the 
analvsis, chi-scjuare failed to reach significance (chi-square = 6.7, p = .34). 

W e also investigatcxl attention to detail by level of abstraction across expe- 
ricMice categories. Our most important finding here was the way in which atten- 
tion to dc^tail was relatc^d to bodi a more abstract approach to the problem and 
increased expcTience, Regardless of whether they pursued more abstract or 
niorc^ concrete goals in dieir response to the case, all of the Aspirants gave ap- 
proximatelv the .same 1(^x4 of medi^n"l-intensit^■ attcMition to details. Marked 
differences cMUCMged. however, vvidiin die Rookie (experience group, diat is, 
diosc* who had rcK'ently been appointed to the principalship: Rookie principals 
' . 'no pursuc^d morc^ abstract goals paid considerably more attention to dc^tails in 
du» ca.se than those conecM ued with more concrete goals, A similar pattern was 
(Aident for the more experienccHl pnneipals in our Seasoned catcgorv', but not 
for du* ujost highlv experienced \et(M'ans, who \\'vn\ once* again, an (^xcc^i^tion. 
l-rf'aving the \'et(*rans aside, the key point appears to he that diis pattern was 
onlv apparent for subjects who were prmcipals. Tims, dirc^ct experienee-in-role. 
(»V(Mi if diis was rc^lativelv short, appeared to enable* snbjc^cls who pursued more* 
abstract goals to provide increased attCiition to (l<*tails in the easc^ problcMUS. 
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DISCUSSION 

The analyses outlined above suggest that there are at least two distinct 
elements at work in the development of problem-soKing expertise: experience 
and cognitive abilit\\ Ex'])erience as a principal wiis not by itself associated with 
improvements in the judged qnalit)' of responses to the case problem — even 
where one comparison group had no direct experience in the role. Experience 
in schools — the organizational context for the case problem — did, however, 
have an effect. Without the addition of the Entrant group composed of inexpe- 
rienced student teachers we would have missed this point entirely. Our original 
design, although it was stnictured to capture* a wide range of administrative 
experience, including a "novice*" group of subjects who had not yet been ap- 
pointed as principals, did not apparendy capture "tnie" noxices. It seems diat 
teachers who have prepared themselves to be principals, even if thev have no 
direct administrative experience, cannot be considered novices when it comes 
to dealing with at least eeiiain kinds of administrative problems. 

On the other hand, the student teachers comprising our Entrant group 
were true novices in the sense that they lacked both direct and contextual expe- 
rience ol" administrative problems in schools. As such, most of diem appeared 
to lack sufficient domain-specific knowledge to begin soKing die problem pn*- 
sented to them. This was particularK" evident in our analvsis of attention to 
dc^tail: Only one of die 10 Entrants scored above llie third cjuartile on diis mea- 
sure*, whereas liaifof the subjects in die Rookie and St*asoned groups did. Even 
so, a few of the Entrants were judged to have responded to the case problem 
quite w(dl. Whatever- generic skill these true novices had, it was sufficient to 
enable diem lo tackle die ease as well as some principals vvidi many y(*ars of 
school and administrative expcmenec*. but not sufficient to enable tlieni to do 
outstandingly well. 

But if contextual (*xp(Mience is important in approaching a doniain-sp(*eifie, 
ill-stnietured problem, how can vvc* explain the failure of nianv highly exjieri- 
(Mie(*d subjects to do well? Our analysers showed that subjects whose perfor- 
mance was higiily rated were likely to have seen both the* forest and the trees: 
Thev paid more attention to d(*tail and gave evidence of being able to cMitcrtain 
and plan for the accomplishment of more transformative goals, (Concentrating 
on either tlu* forest or du* trees was not in itself sufficient: Highly rated subjects 
did bodi. Yet whih* our findings sugg(\st that experience is associated vvidi both 
greater attcMitiou to d(*tail and higher levels of abstraction in problem-solving, 
this was so only in some eases. pApericMiee can h(*lp, but will not by ilsc^lfensure 
a high lev(*l of problcMu-soKing expertise*. 

Limitations in our current data do not allow us to draw strong conclusions, 
but die patterns that emerged in our comparison of Aspirant and Rookie princi- 
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pals suggest that a eapacitv to approacli and react to problems at more abstract 
levels is a potentially powerful ingredient in the development of administrati\'e 
expertise. At the sairie time, the potency of this ability- will apparently not be 
realized in the absence of direct domain-relevant experience. By themselves, 
neither experience nor a high le\'el of abstract functioning seems sufficient for 
the development of expertise: Each appears to require the other In essence, 
an abilit)' to fimction at more abstract cognitive levels appears to enable ex-pcri- 
ence to be transnmted into expertise; but without this abilit\', ex-peiience b\' 
itself may ne\ er produce ex-pertise. This view is in accord with the discussion 
of schema theory presented in our framework section, but carries that discus- 
sion one step further by identif\ing a capacity* for abstract cognitive functioning 
as a key factor in the organization of experience into more complex schemata. 
Furthermore, our findings from the Rookie principals imply that an ability to 
deal with problems on more abstract levels can enable individuals to develop 
complex schemata of task domains on the basis of relatix eK' short [)eriods of 
direct experience. 

The principals in our Veteran group presented us with a number of anoma- 
lies that merit further consideration. These principals had more than 20 years 
of experience-in-role, but most had been appointed to principalships after only 
minimal chissroom ex'perience, with minimal academic qualifications and little, 
if an\\ preparative training. Many told us freel\' that they would not meet cur- 
rent appointment expectations if they were to be considered todav. All, none- 
theless, had sought at least some tr<iining after their initial appointment, and a 
few* had completed graduate degrees. Even so, our Veterans represented an era 
that predates current expectations for the selection and training of principals. 

Their approach to the Ciise was. on the whole, quite different from that of 
the other ex-perience groups. Only one of the six Veterans paid high attention 
to detail when responding to the ca^e hut two approached the case at what we 
judged to be a transformational level of abstraction, and two otliers analvzed 
the case at our somewhat less abstract program level. None, however, were 
judged to have provided a high-qualit^' response to the* case problem under tlie 
decision rules explained in the methods section, four of these ,six\'eterans being 
classified in our anomalous catcgoiA' as a result of being rated highlv by some 
judges and poorly b\' others. In an oversimplified generalization, most w(»re 
rated poorly by the professorial judges (whose specialization is theoretical edu- 
cational administration) but more* highlv bv the graduate studcMits (who are all 
(experienced teachers). The professorial judges, however saw only action sum- 
maries of the transcripts, and the Veterans generally described few spc^cific ac- 
tions, being more inclined not to commit themselves until th(»v had "a feel" for 
die 'Veal" situation. On the other hand, the* graduate* student judgc^s read the 
entire transcripts, and, a]-)parently, found nmch iriore than wiLs cou\'(\V(ul in the 
suuunari(*s. In our owni reading of the transcripts, we found that the Xetc^ans, 
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for the most pilrt, talked knowlcdgeably about the case on the l)asis of their 
experience, often making reference to, but not committing tliemselves to, strat- 
egies they had used in the past, and tliis mav have impressed our graduate stu- 
dent raters. 



CONCLUSION 

As with the forest and the trees, tlie importance of attending to detail in 
admiristrative matters is also recognized in colloquial language in phrases such 
as "f;etting the ducks lined up" or "taking care of the knitting." This latter phrase 
Sv'cms particularl)' apt in that it implies the importance of not "dropping 
stitches" in the pursuit of a larger goal. But the phrase with which \vv began 
can also be turned around to make the same point, for while it is important to 
gain a \icw of the forest, one cannot afford to ignore indiWdual trees when 
attempting tu traverse it. 

If both experience and innate abilit)- mutriL i'te to the developmcMit of ex- 
pertise in problem-solving, there are man\' iniplications for the selection and 
training of future principals. Selection procedures that concentrate on the accu- 
mulation of experience without regard for innate abilit\" (as one might argue 
the* current Ontario regulations do) will achieve only serendipitous success. If, 
how cvcM*. seU^ction is to include an assessment of innate ability, then how might 
such ability be identified and measured? 

Finally, the findings discussed here suggest a number of profitable lines of 
in(|uiiy for futmc^ work. We plan to undc^rtake a more detailed and focused 
study of the apparent levels of cognitive functioning, pa\ing particular attention 
to the question of whether this seems to be an innate abilit), as Jacjuc^s contends, 
or a skill that can he developed through tniining. Then there is the ciuostion of 
why some of our Entrants were able to perform as well as, or even better than, 
some trained aiul experienced principals: What background experiences and 
training or innate abilities were they able to draw on in the* abscMice of domain- 
relevant c»xp(»rience? \\e hope to be able to explore this issue through more 
thorough studies of how principals, true novices, and experienced administra- 
tors from nonedncational contexts respond to school problems. 

REFERENCES 

AlIisoiL 0 J.. \' Nag}. I^. { AjirilV .A sfudtj of pnucipal pmhlrtu soli h/*^; Ati nitro- 
(Uiciion to flic study. Faprr pn^scnted at (Ik* Ainiuiil Mct^tiiiguf tin- .\ujcriciui Fdu- 
cati(»nal H( .search As:.p"iation, (^liieago. 

Allison, v. A.. 6w Alliso i, D. J. ( 1091. .\pril). Exjunintrr and cxfirtHsr in admiuistrativc 



J5.~ 




744 Cognitive Perspectives on Educational Leadership 



problem solvin^i. Fap(T presented at the Annual Meetini^ of tlic AnKTican Educa- 
tional R(»s(*arcli Association. C^liicago. 

Allison, P. A., 6c Nacj; P- ( 1989. April). Analysis of prohlvni solving in school (i(hninist ra- 
tion: A comparison of methods. Paper presented at the Annual Meeting of the Ca- 
nadian Educatiouiil Research Association. Laval. 

Anderson. R. C. Spiro, R. J.. & Anderson, M.C. (197S). Schemata as scaffolding for 
the representatiori of information in connected discourse. American Educational 
Research jonmal /5. 433-439. 

Beimis. W. (1984). The artforni of leadership. In Tlie cxeentii e mind. San Francisco: 
Jossey-Bass. 

B(»reiter. (].. & Scardanialia. M. (19S6). Educational relevance of the stiuK of expertist*. 

lnterchan<ie. 17, 1(^19. 
BerlincT. D. C]. (1986^ In |uns\iit of the expert pedagogue. Educational Researcher, 

Blo(un. B. S (1956). Taximnnnj of echicational objectives. Handbook /. Co^^nitiie do- 
main. N(*\v York: David McKav. 

Ericson. K. A.. 6c Simon. H. A. (1984). Protocol analysis: Verbal rcpotis as data, duu- 
l)ridge:The MIT Press. 

Handy, C. B. (1976). Understandinfiorg(iniz/itions. Hannondsworth. UK: Penguin. 

Ja<|iies, E. { 1976). A <ieneral theory of bureaucracy. IaukIou: HcnncMuann. 

Jaqnes. E. ( 1986). The development of int(4k*ctu?il cnpability: A discussion of stratified 
systcMUs theon-. The JoMnud of Applied Behavioural Science, 22(4\ 361-383. 

Kennedy, M. M. (1987). Inexact sciences: Professional cducatiim and the development 
of expertise. East Lansing: National C^cuiter for Research on Teacher Education. 
Michigan State University. 

l^irkiiK J.. McDermott, J., Simon, D. P.. & Sinion. H. A. (1980). Expert and novice per- 
formance in solving physics problems. Science, 208, 1335-1342. 

IxMuhardt. Ci.. & Smidi. D. ( 19S5V Expertise in mathematics instn^ction: Sid^ject matter 
h\o\\ \ci\)f^e. Journal (f Educational Psycholoii^y, 77. 247-271. 

Leithvvood, K. A.. B<'gl(»v, P.. & Cousins. B, (1992). Developing expert leadership for 
future .schools. New York: Palmer Press. 

I/*ithvvood. K. A.. 6r StagCT, M. (1986. April). Differences in problem solving jyroce.sses 
used by moderately and Iw^hly effective p rind pah Paper jirescMited at the Ammal 
Me(»ting of the American Educatioiud Research* Association. San Francisco. 

UMthwood. K. A.. & Stager. M. (1987, Nov(Mnl)er). Components of experii.se: "Artistry" 
in principals' problem .sole in^i^. Paper presented at the Annual Meetingof the C>ana- 
dian SocieU- for the Study of Education. Hamilton. 

Martin. J.. Siemou. A., Heihert, B.. Hallherg. E. T. & (Imnmings, A. ( 1989). Coueeptu- 
alizati(;ns ol ncAiee and (^xperif-ncful counselors. y^)//rrjr// of Couu.sclin^i Psycliolo^iy 
3fM\ 395^00. 

Mint/.herg. H. (1973). The nature (f mana^ehal ivork. New York: Harper & How. 
Nag\, P (1990. Aj^ril). Assessing thinkin^^ skills in social problem solving. Paper pre- 

s<Mited at the .Annual M(*etiugof die Anu'riean Kducatioual Research Association. 

Boston. 

Nag). P \ 1991. April). { 'sin\i schema to nuip ill'Stnifi tired pro))leni soh inn '^'^ applica- 



I5G 



Details, Abstraction, and Experience in Problem-Solving 



145 



tion to school administration. Paper prestMitod at the Annual Meeting of the Amer- 
ican Educational Research Association. Chicag(v 

Nag\-. P., Allison, P. A. ( 19S8, AprilV Sdiool-lcvcl decisiou nuikinti: Aco<initice pci^fwc- 
tivc. Paper presented at the Annual Meeting of the Canadian Society for the Study 
of Education, Windsor. 

Nag\\ P., 6c Moorhead, R. tl99{)). Adniinistrati\ e response to cliLssroom testing data: A 
prohleni sol\ing perspectiv e. Albciia joumai of Educational Research, 36, 18--34. 

Piaget. j. ( I960}. The origins of intelligence in children. New York: International Univer- 
sity Press. 

Schallert, D. L. (19S2^. The significance of knowledge: A KMithesis of research related 
to schenui theor\. In W. Otto & S. \\1iite (Eds.), Readin<i expository tnatehal. To- 
ronto: Acadeniic Press. 

Schon. D. .\. { 1983). The reflective practitioner New York: Biisic Books, 

Schon, D. A. (1987). Educating the reflective practitioner San Francisco: Josse\'-Ba.ss. 

Schwah. J. j. ( 1978V Science, cunicuhutf and liberal arts: Selected essays. Chieago: Uni- 
versity of Ohit ago Press. 

\oss, J. P., Green, T. R., Post, T A.. & Pciuier, B. C. ( 1983^. Prol^lem soKing skill in the 
social sciences. In C. U. Bower (Ed.), The psychology of learning and motivation: 
Advances in research theory (pp. 165-213). New York: Academic Press. 



157 



9 A Theoretical View of the Development 
of Expertise in Credit Administration 
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One task that adininistrators of all tvpcs — school administrators, credit admin- 
istrators in banks, bnsincss managers, and so forth — have in common is that 
the\' an* c^xpectcd to soKx^ complex problems regularly and eff(»cti\'el\'. The 
problems are eomplcw in the scMise that many ill-defined factors need to be 
considered in ordcT for an (^ffe^ctive solntion to be found. Further complicating 
the situation is that one or more of the factors involved may be left open or 
unspecified bv tlu* situation. AdditionalK', the nature of these problems is such 
that administrators sometimes ha\'e a lot of information a\'ailal)le to aid their 
decision-making and at other tiuK^s they ha\'e acc(»ss to \'eiy little information. 
Tiuis, not only are the* problcMUS complex in an absolute sense, but the informa- 
tional r(»soure(»s available nia\'\ aiy. 

Given the complcwit)' of this kind of problem-soKing acti\it\\ an important 
(jU(\stion bec()nu\s whethcT administrators can leani to be effective soK'ers of 
such i)robl(Mns, Put another \va\', can administrators become expc^rl problem- 
soKers? A second important qnc^stion is whether we can niodc^l the cognitive 
operations that describe both how administrators solve* such problems and how 
they aecjuire the skill or (wpertise that underlies the abilit)' to solve complex 
problems. 

With r(*sp(*ct to the first qu(\stion, the answer appc^ars to be* ws the 
problcMn-soKiug al)ilit\- <^f administrators does get better with time and expc^ri- 
enee. A growing body of litcM'atnre shows that school administrators (Leith- 
wood & Suinbaeh, in press; this voluuu*), I)nsiu(^ss managers (Wagner, 1991; 
this \'olume), and hank erculil administrators {Yc^kovich, Thompson, & Walked, 
1991) can Ix* dilTenMiliated nu a eontinumn of expertise*, and that experts are 
belter, uu)r(* (»flici(Mit problem-soKxTS (ban their inexpcTicMiecul eonuteqxuis. 

The* puipose* of this chapter is to scrntiiiize souk* of the issuers assexiated 
with th(* qn(\stions of the constitu(Mit eoguiJi\'(* f(*atur(*s that underlie^ (wpcMi 
pn)hlem-soKing and how expcni administrators ac(|uir(* their expertise. The 
chaptcT is disided into two major S(*etious. The first section considers ihc eogni- 
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ti\'e chanicteiistics that distinguish experts from nonexperts and subsequently 
discusses tlie transformation of these characteiistics from their nonex];:)ert form 
to their expert form. The development of expertise is xiewed as a process of 
acquiring cognitive skill {i,e,, the evolution of al)ilit)' to think and retison effec- 
tively in a domain). In order to make the acquisition model meaningful, it is 
presented using a hypothetical ctise of a new loan officer who works in the credit 
administration department of a bank. Becoming a competent leading officer 
is a conmion prerequisite for promotion to the position of head of the credit 
administration function within a bank. The second section presents data that 
support the models iLssmnptions about the acquisition of expertise. This part is 
devoted to a brief snnunar\' of a stud\' completed with some of mv colleagues 
that looked at the probkMii-solving and reasoning capabilities of credit adminis- 
trators with \'ar\ing degrees of ex|)ertise. 

COGNITIVE UNDERPINNINGS ASSOCIATED WITH EXPERTISE AND ITS 

DEVELOPMENT 

Imagine the following situation: An inexperienced administrator reports 
for work and is faced with a moderately difficult problem to soke. As an em- 
ployee w^ho has the chance to obser\'(», you notice that the newly hired adminis- 
trator has considerable difficults dealing with the informational load that ac- 
companies the problem and that he or she appears to use information in a 
pieeeuu^al and unsvstematie wav The administrator seems to reh* too hea\ih' 
on irrele\ aut information and seems to ignore* or overlook information central 
to the problem situation. The overall problem-soKing episode is rather haphaz- 
ard and the (|ualit\' of the decision is questionable at best. As an emplovee 
within the organization, you shake your head and pray that the whole enterprise 
does not come tumbhug down. Now fast-forward to the future. The organiza- 
tion is still intact and somehow the administrator has managed to survive. You 
obs(»r\-e that wIkmi faced with a similar, moderately difficult problcMU, the more 
experienc(\l administrator has become capable* of recognizing complex pattcMiis 
of information and using large amounts of information efficiently to reach a 
"cohercMit" or "integrated" solution to die problem. The person n^cjuests miss- 
ing critical information, and di.scriminates between the relevant and the irrele- 
\ant. Moreox cu*, the administrator appears to handle the problcMU with relative* 
ease. 

What lKi]')])(Mied over the period of tinu» to produce such a dramatic change" 
in the administrators problem-soKing ability? In order to understand the dif- 
f(»rene(»s diat exist bc^twc^en ex]")eri(niccd (c^xpeil) and inc^xperieneed (no\ice) 
administrators, on<^ needs to understand the cognitive charactc^ristics that ae- 
eompanv the ])rol)leni-sol\iug of each grou]"). FurtluT, one needs to be* able* to 
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describe how the cognitive characteristics of inexperiencec! ndTninistrators 
evolve into the cliaracteristics possessed b)' experienced adnunistrators. 

Diiring the last 15 years, cognitive and educational psychologists have 
made considerable progress on these two issues. Let us now turn to what we 
know about each issue. 

Characteristics Associated with Expertise 

In a 1988 volume devoted to the nat\ire of expertise, Glaser and C^hi (1988) 
presented seven general characteristics of expert performance that ha\'e 
emerged from an extensive body of research on thinking, reasoning, and learn- 
ing. These seven characteristics are li,sted and briefly described below. 

L Experts excel mainly in tfieir domains;. Expertise is basically a domain- 
specific phenomenon that requires an understanding of the domain itself. 
Further, being expert in one domain does not ensure expertise in another 
domain. For instance, being an expert school administrator does not en- 
sure success at being a student in a graduate program. 

2, Expetis perceive large, meaninffful patterns in their domains. When 
faced with large amo\nits of domain-related information, experts are able 
to organize the information into meaningful "cinmks," thereby allowing 
the recognition of patterns rather than discrete pieces of information. Nov- 
ices perceive information in a more piecemeal way, 

3. Expetis are fast. They are faster than noxiees at performing the skills of 
their domain, and thev often .solve problems with little error (see, however, 
statement 6 below), 

4, Experts have superior shoti-term and hmg-tenn nwmonj, Wlien facxnl 
with domain-related descriptions of situations and problems, experts are 
better able than novices to recall both recent past events and events that 
oc jrred a moderately long time ago. The superiorit)' is due to the fact 
that experts are able to encode and store h\rge amounts of domain-related 
information whereas noxices have a great deal of difficulty because the 
information is unfamiliar to them. The result of superior encoding and 
storage by experts is a highly enriched memor\' representation that pro- 
duces superior recall 

5. Experts see and represent a problem in their domain at a deeper {more 
principled) level than do novices. Novices tend to represent a problem at a 
superficial level For instance, expert administrators are likc^ly to sex* prob- 
lems as similar or different according to the principles that underlie the 
solution of the problcnns (e.g., organizational effcvtiveuess, n\sonree allo- 
cation) whereas uo\ic(* administrators decide on sinularitx or difference 
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according to the surface features of the problems (e.g.. broken equipment, 
angr\' employees). 

6, Expeiis .spend a great deal of time ecaluating the problem. An interesting 
difference between noxices and experts is that when presented with a 
problem, the noxices often launcli off quicklv into attempts to solve the 
problem while experts spend time evaluating the nature of the problem 
and representing it correctlv before attempting a solution. As one might 
ex*pect» the noxices' attempts olten result in triiil-and-error hehaxior and 
many failed attempts. In contrast, once an ex-pert attempts a solution, the 
behaxior is xcry goal-directed and contains relatix-ely fexv errors. Thus, ex- 
perts spend a large proportion of solution time generating the correct rep- 
resentation of the problem and a small proportion of time executing the 
solution, Noxices do just the opposite: Thex- spend a large proportion of 
time executing potential solutions and a smtill proportion of time generat- 
ing the representation of the problem, 

7, Expeiis hace stroiu^ self-monitoring skills. Experts exrv!/ii • 'ii abililv to 
knoxv xvhen they do not understand and the capability' to gcr.eri^te and ex al- 
uate alternatixes that xvill lead to reeox'er\, Noxices tend not to be able to 
monitor their oxxn understanding verx' xvell Even xxhen they notice com- 
prehension failure, thev do not knoxv xvhat to do to ox ercome the difficults', 

(rix'cn these sexen pc^formanec* characteiislics. xvhat are the eorn^sponding 
cognitive characteristics that underlie expert performance? Basically, hvo gen- 
eral characteristics can be identific^d. 

Experts possess a large anunuit of domain-related knoxeledge. This state- 
ment is a deceptixe oversimplification. Put more preciseK; experts possess c\- 
tcMisixe knoxvlc^lge about the domain itself* and also about hoxv to operate 
xxithin the domain, Knoxviedge about the domain is called deelarative knoxvl- 
cdge (Anderson. 1982, 1983. 1987, 1990a), The declaratix-c knoxviedge of ex- 
perts is b/Oth vast and xvell organized, th(*rebv alloxving dieni to be veiy laniiliar 
^xith most of the domain-related information xvith xvhich they c(;me in contact, 
Knoxviedge about hoxv to operate in the domain is called procedural knoxviedge 
(again ef, Anderson, especiallv 1983. 1987), Procedural knoxviedge provides ex- 
perts xxith specializc^d mental algorithms and heuristics for dealing xvith 
domain-related information in elfic<ent and effective xx'avs. 

The cognitive ))roresses tliat underlie peifminance operate more effectirehj 
for experts than for novices. In the tlieorx^ of skill proposed by Anderson (1983). 
cognitixe processes an* modeled as pierces of proe(»dnral knoxviedge knoxxii as 
production sets or production systems, l^rodnctiou sets "produce** cognitive* or 
ovcMi actions through a s(Mi(*s ol niental steps or operations, (iognitix'c* process(»s 
(AKA production sc»ts) n»(]uirc knoxx'ledge in ovcKm' to produce* an action. In 
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otiier words, one cannot do tni\' mcMitcil work if one does not liavc knowledge 
with wliich to do tlie work. One consecjuence is tliat having a large amount of 
domain -related knowledge nia\' actually facilitate the way cognitive processes 
do their work. For instance, in reading, the cognitive processes responsible for 
word identification operate on the priuMtive features of letters for beginning 
readers (i.e.. lines, angles). In contrast, those processes may operate on entire 
words or wordlike subunits in experienced readers (Just & Caq^enter, 1987). 
The amount of knowledge of the language and the degree of experience with 
its written form change the processing units from elemental pieces of knowl- 
edge to larger, more complicated and infornuitionally dense pieces. The result 
is that with the same amoimt of mental effort expended, more of the reading 
process is accomplished. Thus, in some sense the cognitive processes them- 
selves benefit from ones knowledge of a domain. 

These two cognitive characteristics can essenUalK' account for or explain 
the seven performance characteristics described earlier. Table 9. 1 presents each 
of the performance characteristics of experts and the associated cognitive char- 
acteristic that is primarily responsible for it. I use the term primarily because* a 
complete distinction bet\veen stnicture and process cannot be made (Ander- 
son, 19901)). Howe\ er, for puii)Oses of illustration one can say that some perfor- 
mance characteristics are primarily the result of domain knowledge (numbers 
I, 2, 5); others are primarily the result of enhanced processing capabilities 
(numbers 3, 7), and others are the clear result of both knowledge and pro- 
c ssing effectiveness working together simultaneously (numbers 4, 6). To give 
a concrete example, consider the first perfornumce characteristic. Experts excel 
mainly in their domains. The cognitive underj.Mnning primarily responsible is 
knowledge. Kxperts simply know so nnich more about the domain than no\ices 
do that the experts "excel" in the domain relative to the novices. 

How do the cognitive characteristics underKiug expert performanet* ccnne 
to exist in expert form? Essentiallx; learners initially accjuire knowledge about 
a domain and use that knowledge to begin reasoning in the domain. Eventually 
the repeated use* of that knowledge leads to the formation of larger processing 
units and the formation and refinement of specialized processhig capabilities. 
In order to gain a fuller understanding of this process, let us consider in some 
d(*tail a theor\' that describes the a^'cjuisiticm of cognitive skill in a domain. 

The Acquisition of Cognitive Skill 

AiukM-son ( 19S3) and others (svv Anzai & Sinion, 1979) have deserib(»d the 
ae(]nisition ofskill as a process of "k»aniing bv ck)ing." Anderson s the()r\\ known 
as ACT" {read "Act Star" an aeronvui for Adaptive Onitrol of Thought), has 
(Unacted nmeh of our work (e.g., C^agne, Yekoxich, & Yekoxieh. in press; Walker, 
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Table 9,1 The Relation Between the Characteristics of Expert Performance 
Identified by Glaser and Chi (1988) and the Cognitive Characteristics Pri- 
marily Responsible for That Performance 

Cognitive Features 

Characleristics of Performance 



Domain-Relaled Knowledge Cognitive Processes 



1. Experts excel mainly in their domains. X 

2. Experts perceive large, meaningful 

patterns in their domains. X 

3. Experts are fast. X 

4. Experts have superior STM and LTM. X X 

5. Experts represent a problem in their domain 

at a deep (principled) level. X 

6. Experts spend a great deal of time quali- 

tatively. X X 

7. Experts have strong self-monitoring skills. X 



19'S7: Voko\icl> ct al., 1991: Yeko\ich, Walker, Oglc^ & Tlionipson, 1990). Tlie 
cliscnssion that follows is a l)rief explication of his theoiy. 

In order to niak(^ the prcscMitation more* concrete, \ will desciihe tlie theon* 
using expertise in credit administration in banks its an example. A credit admin- 
istrator is responsible for the loan functions of a hank, and consequently is often 
the head of the loan department within the hank. So there will be no confusion, 
the credit administrator is not simply a glorified loan officer Rather, the admin- 
istrators responsibilities include managing the loan department, setting loar 
[)olieic»s, rtvonviling the changing asset size of the bank against the optimal loan 
liabilities in order to presc^nc the health of the institution, and interacting with 
other .senior bank managers for the puipose of setting general bank policy. Al- 
tiiongh crc^dit administrators var\' in their backgrounds, a typical individual ma\' 
]iiivv an undergraduate degree in Economics or Business, perhaps an advanced 
degree such as an MB,\, experience in the loan department perhaps as a lend- 
ing officer speeiali/ed training in credit administration, and perhaps additional 
(»xperieuc e in other departments uitliin the bank. 

According to Anderson (1987, 1990a; see also Fitts, 1964), the aecjuisition 
of cognitive* skill occurs in roughly three stages, known respectiv ely as the d(*- 
clarative, the associative, and the autonomous stages. In the following, sections, 
1 outline the major pcM'formance and cognitive characteristics as,sociated with 
eac h stage. 

Declarative Stage, In the declarative stage, an individual leanis eoneej^ts and 
facis about the domain and siovcs that information in memoiA ;ts declarative 
knovvledg(\ Declarative^ knowledge is storc^d in a semantic network in which the 
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concepts and facts Ibrni nodes within thv network and the nodes are linWl or 
connected relaticnis. During tliis stage, a persons declarative knowledge 
grows and lu'conies organized in a nidimentarN" wav. However, it is important 
to realize that at this early time, the declarative knowledge* hi\se about the do- 
main is sketchy relative* to w liat it will eveutuallv heconie. The overall amount 
oC knowledge is not great, the connecting relations are few^ and are not verv' 
strong, and the organization of the network (i.e., which facts and conce]')ts go 
together and lor what reasons) is pnniitive. Pnt simply, the declan\tive KtiowI- 
edge hase is essentially a \'er\' loosely and sparsely connected set of informatior. 
The degree to which this knowledge state will change will he a function of the 
amount of use of the declarativ e knowledge base and the amount of new infor- 
mation input to th(* base. As individuals progress through the d*^ .larative stage, 
tlic progression can he characterized as moving away from "novice" in the tniest 
sen.se (i.e., haviuc^ no domain-related kuovvledo;e whatsoever) to .some form of 
non-novice in the domain. 

How do individuals in the declarative stage go about solving domain- 
related problems? In general, problem-solving is viewed as a process in which 
a person moves from a set of givens (also called the initial state of a problem) 
to an end or goal state (Xewell & Simon, 1972). The problem-solving process 
includes, (1) forming a mental representation of the problem that includes the 
initial and goal staters as well as the po.ssible intermediate steps: (2) selecting a 
strategv- for working through the possible steps in order to form a path between 
the initial and goal states: (3) making moves from one intermediate step to an- 
other: tmd (4) evaluating vvhrHhev each move results in being closer to the goal. 
Success in solving domain-related probkMUs depends on having the recjuisite 
knowknlgc* to correctly r(*]ir(»sent the problem and on possessing the strategies 
and moves that are reejuired for traversal through the problem r(»pr(\sentation. 

Individuals wlio iwc in the dc^clarative stage of learning a domain probably 
luive only some of the* declarative knowledge that will be required to solve a 
problem and will have onlv general methods (herc^aftcT rc^ferrc^d to as domain- 
general strategies or wc^ak methods) available* for u.se. The current state of tluMr 
declarative* knowledge will he such that die givens in die problem will appear 
to have no pattern and eonse(|uently no hints. This situation is due to both the 
small size of tlu^ declarative knenvleelge base* (i,e.. se)me* pierces e)f the pattern 
will not exist in nu*moiy) anel to its lack e)f ce)nnectedness (i.e., even il the givens 
e)f the' proble-m are known to the* pre)l)lem-solve*r, tluA pre)bablv will ne)t be* re- 
lateel in memon Further, the individual will not he able to eleteruiine* whethe r 
some^ of the' give*ns are* irrele*vant be'cause the* engani/Kition e)f the* eleclarativc* 
knenvie'elge* base ele)es not ehffe*re'Utiate* the importaue'e' e)l the inf()rmatie)n and 
the lack e)f e-onne'cte'due'ss again will ne)t te'll which informatie)n shoulel ge) te)- 
gethe^r 
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Additionallv, tlio pr()l)l(MU-S()lvcT in tlie declarative^ stage* will haw only 
doiuain-gcnieral methods availahlc for use. Domain-general methods are strate- 
gies that apply across ax'ariety of domains. For example, the use* of an analog)* 
is a common m(»tlu)d for soKinganovc^l prol)l(Mu (see Anderson, 1987, or Cagne 
(»t al., in press, for a discussion of domain-general methods). Using an analog)* 
basically invokes determining whether a current problem maps onto one tlu^ 
prohlem-solver alread\- knows how to solve. The solution to the ncnv problem 
th(»n bc^comcs following the procc^durc that produced the solution to the already 
known or familiar problem. Domain-general methods are called "weak' be- 
cause while they can be* used in numerous domains, thev will not always pro- 
duce* suce(»ss. Douiain-g(Mieral methoas, along with ones declarative knowledge* 
of d domain, eventually combine to form methods diat an* specialized for use 
on a limited chiss ol domaiu-spc^cific problems. Unfortunatelw the powerful, 
speeiali/ed. domain-spc^cific methods dev(*k)p and evolve onlv after consider- 
able use of ones declarative knowledge of the domain. Thus, domain-specific 
strategies are not available to an individual in the d(x*larati\ e stage and conse- 
(juentK", she or he nnist resoit to weak strategies to solve domain -related 
problems. 

(Consider tlu» h\])()tbelieal cas(* of a rec(MU college graduate with a BA in 
English a?id liuiitcd experience as a bank teller, who assumes a job as a loan 
olficcr in a small, connnercial bank. This crc^dit administrator novice initially 
knows nothing about the domain of credit administration. In all likelihood, the 
bank will ha\'e a training program in which the novice* l(*arus a large number of 
concepts and fads about making loans, as well as general principles of banking 
and bank policies. The training program may consist of a set of self-instructional 
manuals and/or workshops in winch lectures and exercises an* the* predominant 
forms o( instruction. The new emplo\cc, Ixiug an espc^cially good and recent 
student. takc*s notes faithfullv and counnits as nnich information as ]')()ssible 
to m(*iuoiv 

Essentiallx, the new loan officer is accjuiring declarative knowk'dge ab(uit 
one or two aspects of credit administration, nam(*ly, making loans and funda- 
mental banking principles. Since most ol tlu* inlormatiovi is new and does not 
S(*em to make* uuich S(*ns(*, many of tlu^ conc(*pts and facts are being stor(*d in 
a S|)arsc*l\ connected, uuintc*grat(»d n(*t^vork. Fmther, b(*caus'* tlu^ new loan of- 
ficer has not had ()p])oi1unities to practice, li(*r knowledge ol how to conj])l(*te 
loan transactions is non(*\ist(*nt. 

Now suppose tlu* trainee* is fae.*d with b(*r first spr(*adsh(*et ])rol)l(*ni in 
which she is given the Unxu amount, the* loan intt*rest rate, and a S(*nes of loan 
pavm(*uts and dates, and is asked to i^rochiee the outstanding balance. Having 
had littU* e\peri(*nee with tlu* bank's loan aeeounting nu'thod (and having rc*- 
member(*d almost none* ol it), the* n(*w loan officer thinks. 
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Well tlie concepts of credit and debit remind nie alot of tlie concepts of 
deposits and wathdrawiils that I used to keep my own checkbook, so HI 
set up tlie spreadsheet with three cohunns, one for credits, one for del)- 
its, and one for tlie remaining balance, Now, I'll put the initial Vcilue of 
the loan in the debit column because the bank wthdrew that amoimt 
and gave it to the customer. 

So she diligently sets out to work. She also hi\s difficult)- with the concept of the 
interest rate and how nmch of each pavment will cover the interest and how 
nuich will applv to the principal. Knowing that the interest rate is annual, she 
determines the interest due for a one-year period and dixides the result by 12. 
thereby distributing the interest equally across the payments for a year. 

Consider what happened in the two problem-soKiug episodes in this \i- 
gnette. First, notice the use of analogv* in the trainees thoughts about setting 
up the spreadsheet. She maps her knowlculge of balancing a checkbook onto 
the problem of setting up a loan balance sheet. This is an example, albeit a 
fictitious one, of how novices resort to domain-general methods in ordc^r to 
solve a donuiin-sp(*cific problem. Second, notice how the trainee soKxni the 
interest rate* difficult)*. Again she used general knowledge (annual = 12 months) 
and applied a weak heuristic to compute and distribute the interest costs. 

In each problem-scjKing episode, the solution ma\ be wrong. Suppose, for 
example, that the accounting mc^thocl recjuires four cohuuns: interest credits, 
principal credits, total credits (tlu* sum of colunms one and two), and debits. 
No outstanding balance column is needed because the debit colunm will pro- 
vide the outstanding balance. Suppose* further that interest is computed not 
only on that portion of the original principal still owed (the otitstanding bal- 
ance), but on the fidl amount of the original principal. Finally, suppose that a 
set of tables exists that provides a breakdown) of^ interest and principal on a 
loan amount for a given term p(»riod. Essentially, tlu^ nc^w trainee performed 
miserabl) on this problem because (1) she lack(*d the declarative knowledge 
about the hanks loan accounting format; (2) she misapplied a weak inetliod as 
a result of lu^r knowknlge deficit: and (3) she lacked declarative kniowk^dgc 
about the tablets that would have precluded the need for attempting to solve 
the interest rate dilenmui. 

While this example may make the new loan officer look like a poor perfor- 
mer, the illustration do(\s in fact charactcMize the bc^havior of novices or near- 
novices in a new domain. Fortunatelv; this t\pe of thinking and performance is 
supplanted as one gains iucreasc^d declanitive knowledge* and repeatedly uses 
this knowledge base. The* second stage of skill acquisition, known as (he associa- 
tive stage, is where this transformation occurs. 
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Associative Stage. Tlie associative stage is cliaracterized hy two notieeable 
clianges in the knowledge state of an indixidiuil. First, ones declarative- 
knowledge base continues to grow, but more importantlv, it undergoes contin- 
ual refinement so that eventually its organization and interconnectedness begin 
to approximate an expert form, vSecond. the continued development of the de- 
clarative-knowledge base results in the abilit)' to "associate" facts and concepts 
wdth actions or operations in the domain. The associations between facts and 
actions form the building blocks for domain-specific procedural knowledge, the 
tvpe of knowledge responsible for fast, efficient processing of large pieces of 
domain-specific declarative knowledge. Let us consider each of these changes 
in a little more detail. 

At the beginning of the associative stage, ones declarative knowledge of a 
domain is sparsely connected and very loosel\' organized. The acquisition of 
new knowledge becomes sonu^what easier because some domain-specific an- 
chors arc available in memors' for appending the new information. Of course, 
as one acquires more knowledge, the process of acquiring yet additional knowl- 
edge will be further enhanced. During the acquisition process in the associative 
stage, repeated encountc^rs with frequently co-oecurring pieces of information 
lead to the formation and strengthening of links (or relations) between and 
among the pieces. Over time the connections and their strengths shape or de- 
fine the organizcition of the declarative knowledge about the domain. Further, 
the int(Tconuectedness of facts and concepts will eventually allow one to recog- 
nize a complex pattern, that is, a number of fiicts and/or concepts that go to- 
gether or ha\ e meaning as a whole. These chunks of declarative information 
will exist in different-sized packages. The embedding of smaller chunks within 
larger chunks evcMitually produces an elaborately organized representation of 
ones knowledge about the domain. Finally, duiing the acquisition process, re- 
peated encounters with identical or vers' similar sets of information will lead to 
the induction of scheu\ata duit can also be used to recognize patterns. Thus, 
during the associative stage of skill acquisition, ones declarative knowl- 
edge about a domain literallv evolves from a sparse set of weakly related infor- 
mation into a larger, more integrated network that approximates expert 
knowledge. However, the refinement and elaboration of the network is not 
complet(\ 

The second change that occurs during the associative .stage is the forma- 
tion of domain-specific procedural knowledge. As mentioned earlicn Anderson 
(1983) formally represents procedural knowledge as a series of productions, A 
production is a nile or contingency statement of the IF-THEN form. The IF 
poiiicm ol a rule* contains one or more conditions that unist exi.st or be .satisfied, 
and the THEN portion contains one or more coguiUve or ovcit actions that will 
he executed when tlu» conditions are satisficnl. To illustrate, a production for 
crediting a loan account might look like the following: 

lb*7 
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IF The goal is to credit a loan account with a monthly installment 

and I have the check for the installment amount 
and the clieck hiis the loan account number written on it 

THEN Call np the computer file of the account 

and enter the instalment amount in die Credit column 

and enter todays date in the Date of Payment column 

and satisfy the goal once the computer file is completely updated 

Technically, the abov(^ production will produce the actions associated with cred- 
iting the account only when all three conditions are present simultaneously. 
Thus, il a person is holding a check but it does not have the account number 
on it, the production will not be used. Similarly, once the production executes, 
all of the actions will occur. So in the above c^xample, both calling up the account 
file* and working in it would occur. 

Although a complete* discussion of the nature of procedural knowledge is 
beyond tlu* scope* of the* currcMit chapt(^r, two important properties are worth 
noting (for a dc^tailc^d (hscussion of the representation and acquisition of proce- 
dural knowi(Hlg(\ s(*e C/agne (^t al., in pn^ss). P'irst, each condition and each 
action in a production is a declarati\ e-knowledge structure, hi the example pro- 
duction, the condition "and the* check has the loan account number on it" is 
r(»all\- a proposition or fact derived ( roni our knowledge about writing checks to 
pay bills. F^or cnrrcMit puq')os(*s the' declarative structures will be doniain- 
spc^cific. and the* Resulting productions will make up domain-specific procedural 
knowledge. The accjuisition of domain-specific procedural knowledge will thus 
recjuire the existence of doniain-spc^cific declarative knowledge. 

Second, ]")roductions are related to one another goal-subgoal relations 
and the reflated productions are called a.sr/ or lisysirnL For instance, if one has 
a goal of adding two direct-digit numbers, one required subgoal must be to add 
each of th(* thn^c* columns. If one* modeled the addition process using produc- 
tions, a production set would be needed and the way the productions within 
the set would be eonnc^eted would be through the goal-subgoal relations (i.e., 
the Halation between producing the answer to the overall problem and produc- 
ing the correcl eolunui sums). In tlu* current vein, this means that domain- 
spc^eifie productions will be related togetluT into sets that accomplish a domain- 
specific processing goal (e.g.. setting up a .spreadshec^t for a specific t\pe of 
loan). Once accjiiirech domain-specific prochiction sets pro\ide powerful but 
S])e' !..Ii/(*d m(»ans for reasoning and b("ha\ing in the domain. 

During the associative stage, the recognition of frecjUCMitly co-occurring 
infonnaliou and the eorr(»spondingaclion(s) rc^sults in die formation of (k)niain- 
speeifie j)roductious. This process eontra.sts sliaqiK' with tlu* w;u procedural 
knowledge was u.sed in the declarative stage. In that stage all domain-specific 
(k»elarative knowledge was iutc^qireted hv doniain-gcMieral productions. Now, 



Expertise in Credit Administration 



157 



because the learner has i>cquired enough decUirative knowledge to be able to 
recognize regularities, the cognitive system eitlier "builds" new domain-specific 
productions using declarative knowledge as the source, or "modifies" a domain- 
general production set by building a special-purpose domain-specific version 
of it. 

Since procedural knowledge is responsible for producing our cognitive and 
o\'ert behavior, it is ultimately the controller of our actions. Consequently, the 
cognitive system builds procedural knowledge slowly and cautiously. This is the 
main reason that extensive practice opportunities and experiences are required 
for the construction of new procedural knowledge. 

Return to our hvpothetical loan officer who has been working in the smdl 
connnercial bank for t^vo months and has continued to review her training ma- 
teritils and other documents outlining official loan policies. Her review of mate- 
rials has provided her with additional declarative knowledge about the domain 
of making loans. Similarlv, her everv'day work experiences also act as sources of 
new declarative knowledge. Perhaps more importantly, however, those experi- 
ences have provided her with repeated encounters of similar sets of information 
and corresponding re(iiiired actions. For instance, suppose that she has been 
responsible for originating and monitoring five loans — one short-term single 
payment consumer loan, one fixed-rate 30-year mortgage, one adjustable-rate 
home equit)' loan, and two smail business "line of credit" loans. 

Clearly her work and her independent stud)' are increasing her declarative 
knowledge about loans. She may have a mental classification of loan tvpes, 
terms, and rates. Similarly, she probably knows the application forms by heait. 
She also probably has a mental representation of the loan department itself and 
its administrative structure, as well as the stnicture of the entire bank. In shoit, 
her knowledge about the bank-lending domain is undergoing growth, reorgani- 
zation, and refinement. If she were asked some questions, she would perform 
as well its a truc^ expert loan officer. However, it would not be difficult to set up 
conipl(*x situations where she would still perform poorly. 

At the same time, the repeated encounters with similar situations are pro- 
viding opportunities for her to build simple domain-specific procedures. For 
instance, as a result of handling the five loans, she has probably learned a proco- 
dur(^ for originating a loan and a separate one for monitoring its status. Addi- 
tionally, she has probably developed other procedures for odier aspects of her 
job (e.g., how to match prospective borrowers with appropriate loan types, how 
to obtain supplies, how to request leave). 

Her procedural knowledge of the* loan domain will initially be comprisc^d 
of a small numlx^r of relatively simple production sets and thc^ productions 
within each set will themselves he simple (i.e., they will have small numl)(Ts of 
vc^rv specific conditions and actions). With repeat<ul use, the individual produc- 
tions will combine to form larger, morc^ povv(»rfnl productions and consecjucnitly 
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the production set will become more powerful. As an example, our loan officers 
procedural knowledge of setting up a spreadsheet may eventually develop to 
the point that she bvpasses the available tables and actually uses her computer 
sp/eadsheet program to generate the necessary* table on the spot. 

In snnu the associative stage produces the rather dramatic transformation 
from simply knowing a little about a domain to actually being able to perform 
"intelligently" within it. Howeven ones performance capabilities are still lim- 
ited. Because the declarative-knowledge base is still undergoing some growth 
and hecause it is being constantly reorganized and refined, it lacks the rich in- 
terconnectedness and elaboration that characterizes true expert knowledge. As 
will be seen in the section describing a research study of fledgling credit admin- 
istrators, this 'incomplete" knowledge state has interesting performance conse- 
quences. In addition, because domain-specific procedural knowledge is being 
built and modified, the leam(T cannot perform as efficiently or as capably as an 
expert. Rathen the learner will approach exj^ert performance for some simple 
domain-specific tasks, and appear no\icelike for more complicated tasks. In the 
final stage of skill acquisition, the continued refinement and smoothing occurs. 
Let us tnm now to a discussion of the last stage. 

Autonomous Stage. Although Anderson (1990a) adopts a stage conceptualiza- 
tion of the skill-ac(juisition process, the realit\' is that skill acquisition occurs 
along a continuimi. One consecjuence of this realit\' is that learners move 
tin'ough and across the stages in an almost continuous fashion rather than in 
some discontinuous way. The use of "stages" simply provides some benchmarks 
along the continuum. With this assumption in mind, Anderson describes the 
autonomous stage as one in wliich ''fine-tuning" of the cognitive skill occurs. 

Fine-tuning of declarative knowledge about a domain refers to increasing 
the (^lal)oratedness and interconnectedness of the network. Put simply, the de- 
clarati\'(^-kn()W'kxlge base becomes enriched to the point that the person knows 
a lot about the domain and knows how most things are related to each other. 
Take a lupothetical "expert" loan officer who specializes in mortgage lending. 
Being an ex-pert | irobahly entails having a complete und(Tstanding of the banks 
mortgage loan portfolio and how that particular portf olio "fits" within the com- 
plete^ loan portfolio of die bank (i.e., mortgage, consumer, and commercial 
loans). So, for exampl(\ an expert k)an officer could accurately evaluate thc^ ef- 
f(»ct of a defaulted mortgage k)an on both the banks mortgage portfolio and the 
full portfolio. 

That t\pe of (^valuation ability would contrast sharply with our new loan 
officer who has had exp(*rienc<* with five loans. While our loan officer would 
know* diat her loan portfolio is a part of a larger portfolio, she may not have the 
eniielied kuowK^lge dial vvoukl peMinit her to make an evaluation. If asked 
about the effect of a (k'faulted loan, she* might simply sa\ sonu^tliing I ke, "Y(\ih, 
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I know its a problem, but I don't know how much impact it will have." 

Fine-ttmiiig of procedural knowledge refers to two related aspects of 
change in the knowledge state. First, generalization and discrimination pro- 
cesses tune the productions for the appropriate degree of generaliK^ or specific- 
it}. For instance, the procedure for originating loans will be tuned so that a 
generalization will be included when all loans are affected (e.g., all loan appli- 
cants nuist undergo a credit cheek), and discriminations will be included to 
handle separate cases {e.g., loans of less than S5»00() need only m\* supc^rvisors 
approval loans for more than S5,()()0 must be approved by the head of the 
loan department). 

The second change that occurs with procedural knowledge is that the 
domain-specific procedures that are algorithmic in character become auto- 
mated, hence the term afifouoitiotis. In information-processing terms (e.g., 
Schneider & Shiffrin, 1977), automated means that the procedures execute 
without awareness and u.se few or no cognitive resources. One of the most often 
cited examples of this phenomenon is chixingacar. Many of the low -le\ el motor 
.skills associated with drixing (e.g., .shifting) are performed automatically. The 
fact that those b(^ha\iors occur contemporaneously with other behaviors, such 
as talking and monitoring other drixers, indicates that the low-level skills re- 
(juire no cognitive resources. Further, the fact that someone w^ho owns a manual 
transmission car inadxeilentK' depre.s.scs a ghost clutch in an automatic trans- 
mission car is an indicator that automated procedures opcMate without awarc^- 
ness and are difficult to ctmtrol. 

Once our new loan c^fficcM* has (Munigh experience with setting up a spread- 
,slu*et for a loan, this skill is a good candidate for becoming automated. It is 
likely to be an algorithmie task and one that will be performed frequenth. As 
she b(^comes more expert at her job, other invariant tasks, c^en ones fairlv com- 
])licat(\l, will also become^ automated. Note that this automation will make our 
loan offic(M- fast and elficient: she will appear to be dealing with large amounts 
of informaticm in a moderately effortless manner. 

The fine-tuning that occurs during the autonomous stage may be thought 
of as the endpoint in the evolution of one's knowledg(^ about a domain. As the 
reader can tell f rom the foregoing discussion, this endpoint is rcniched onlv af ter 
many enconntcTs with domain-related information. So our new loan officer has 
a way to go to d(A*elop true expeiiise, and the stors does not .stop there. Being 
a eouipetcMit loan officer is onU one ol a number of preretpiisites for being an 
expert credit administrator. In iUc next section, I dc^seribe a studv that explored 
bow expert eredit administrators and inexperienced erecfit admini.strators (who 
happetied to he \ rr\' competent lending of ficers) reason about a case studx in- 
voking a fictitious bank. In .some sense, it is a studv of how indixiduals in the 
associative stage of skill accjuisition both approximate and diffcM* from those in 
the final, autoncnuous .stage 
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A STUDY OF EXPERT AND TRAINED NONEXPERT (TNE) CREDIT 

ADMINISTRATORS 

F'or tlie past five vears. Carol Walker Yekoxicli and I, along with several of 
our students, luive been studxing two iispeets of the effects of domain knowl- 
edge. One part of our work has dealt with how domain knowledge can compen- 
sate for deficiencies in \erbal aptitude when dealing witli domain-related infor- 
mation (see Walker, 19S7: Yekoxich ct al.. 1990). A second part of our work has 
been concerned n^ore directly with the accjuisition of domain knowledge and 
its relation to the development of ex|')ertise (e.g., Yekovich et al., 199]). In tliis 
latter vein, the recently completed stud\' by Yekoxich. Thompson, and Walker 
focused on the reitsoning capabilities of expert credit administrators and trained 
but not yet expert credit administrators {referred to as TNEs). Ocdit adminis- 
trators function in a capacit) similar to school administrators and upper-level 
business managers. That is to say, the three t\pes of administrators are all re- 
sponsible for managing budgets, personnel, setting policy, and controlling the 
daily operation of a complex unit. Thus, understanding the devek)pment of ex- 
pertise in credit ^idniinistrators should slu^d light on expertise in educational 
adniiuistration. In the remainder of the chapter, I sununarize our studv of ex- 
pert and TNE credit administrators, and point out how the research supports 
the claims of the theor\ of skill acquisition presented earlier. 

Rationale for the Study 

The study gn»w out of a number of concerns. At one lev el. W(» wanted to 
address the (juestiou of wh\ formal education often fails to prepare indixiduals 
to (unction competentK when thev first report to work. At another le\el, we 
wei? int(*rested in uncovering some of the similarities and differences in knowl- 
edge stat(»s that exist bet\ve(»n experts and nonexperts. Because of our first con- 
cern, we wanted to study a group of individuals who by definition had hvvn 
educationally prepared to assume a particular job, but by a theoretical definition 
lacked the experienc(*s to (jualifv as "experts.** .Additionallv, since the develop- 
ment of expertise falls along a continuum and since most studies of experts 
contrast the eudpoints (i.e.. experts versus noxices). w(> were eonecTued with 
other points aloiig the* continuum, especiall)' those* closer to the expert end- 
point, riually. we were interested in exploring the degree to which lormal train- 
ing pn^pares individuals to draw complex infcTences and use those inlereuces 
to reason about a domain-specific problem. 

The crux of the studv hiugcnl on our assumptions about the kuowkvlge 
characteristics of tlie experts and the TNEs. Consider what the knowknlge state 
would be \\Vv for an individual who has received formal tniining Ibr a position, 
and who also has some prere(|uisite experience in the domain, but has never 
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functioiunl in tlie new jol^ role (i.e., a TNE), Aeeording to tlie conceptualization 
de\eloped in the previous section, one Uiight suppose that such an indi\idual 
would fall somewhere in the associati\ e stage of skill acquisition. The indi\idual 
would have developed a declarative knowledge hase of the domain as a result 
of th(^ training program and the previous related experiences in the domain. 
The network would he moderate to large, would prohahlybe undergoing reor- 
ganiziition and refinement, and would not he ver\* richly interconnected be- 
cause ol a lack of exposure to the situations that give rise to the developu'tent 
of associative relations. 

In addition, the indixidutd's domain-specific procedural knowledge would 
probably be incomplete, partially proceduralized, and possibly lacking coherent 
goal-subgoal stnictures for the production sets. Again, this state can be attrib- 
uted to the u\ct that the individual would not have liad the practice opportuni- 
ties nee(\ssaiy to build domain-snecific procedural knowledge. One conse- 
(juence would l>e that TNEs would not be able to rely solelv on domain-specific 
procedural knowledge when faced with credit administration prol)lems. Rathc^r, 
they would have to resoit to weak methods some proportion of tlie time in order 
to solve domain-specific problenvs. 

Tl^e primaiy dilTerences between a TXE's knowledge state and an expert s 
would be twofold. First, the experts declarative-knowledge base would be more 
tightly organized and more riclily interconnected. Second, the expert would 
have w(^]l-develop(xl and finelv tuned domain-spcxific procedural knowledge 
and some of diis knowledge would l)e automated. 

We reasoned tliai the similarities and the differences in the knowledge 
.states would IcMclto corresponding pcTformance similaritic^s and differences be- 
tween the two groups. So» for instance, since TNEs possess a moderately large* 
declarative-knowledge base about the credit administration domain, we pre- 
dletcnl that tliev would perlbrm like experts on tasks that required simple mem- 
oiy operations such as the (uicoding and Retrieval of facts about a credit adminis- 
tration situation. Thus, if die [wo groups were asked to read a case study about 
the credit administration function of a fictitious bank, they would be equally 
good at recalling and rc^coguiziug the spc^cific (acts of the Ctuse. It is important 
to note that this prediction diffcTS from die result diat occurs when experts are 
contrastcul with novices (s(*(^ tlu» section on characteristics ol expert perfor- 
mance and superior short-term and long-term memor\'). 

On die oilier hand, sincc^ the knowledge^ eliaract<Tisties of TNEs and (ex- 
perts presumably differ in ]')r(nlictable ways, we reasoned that those diffenmces 
would surface* in performance. For instane{\ tasks that re(}uire tlu* intc^gration 
and sviitliesis of ("acts for the purpose* of drawing infenMices about the case* 
might i^rove v(m*v difTicult. We prop{)sed two reascnis why iufereucing tasks 
would he difficult. The* first reason stems from the lack of iulerconueeteduess 
of declarative knowledge*, VMiile TNEs have a moderate amount of domain 
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knowlcdcre, tlie nehvork luis not been fuIK' interrelated. Thus,u'lule TXEs may 
liave aecess to doniain-speeific facts, they may not have aecess to many of the 
relations between and among those facts. In otlter words, given a problem situa- 
tion, a TNE miglit be ab>ie to list or recogni/e a series of facts, hut fail to realize 
that the combination enn be integrated to produce inferences about the prob- 
lem. The second reason stems from the procedural knowledge deficits of TNEs, 
Experts sometimes solve domain-specific problems using well-developed pat- 
tern recognition proee^chires (Anderson, 1983, 1987). In contrast, TNEs often 
resort to more effort-intensive weak methods to solve those same problems 
because the\ lack the re(inisite domain-specific procedural knowledge. The lack 
ofpattc^rn recognition procedures in TNEs may result in the failure to recog- 
nize some meaningful patterns of information that are ciitical to the overall 
problem situation. 

Method 

Th(» participants were seven lending officers and se\ en fimctioning credit 
administrators who recentk" completed a si.\-week bank management course 
(for a more* coujplete description see Yekoxich, Thompson, & Walker, 1991). 
The credit administrators (i.e., the experts) were the lieads of the credit admin- 
istration functions in their n^spcctive banks and had an average of nine years of 
e.xp(M'i(Mie(» as h(»ad. The sevcMi IcMiding officers (i.e., the TNEs) had an avcM'age 
of about tin'(*(» years of banking e\pen(Mice. They had varxing degrees of respon- 
sibilit\ for making loans, but none had e\ er had n^sponsihilitx' for setting or 
enforcing credit administration policx or proec^dures. 

The mamigenuMit training course was eompiised of thr(»e separate txvo- 
week sessions. In the six wec^ks of training, all 14 bankers nveived 100 hours of 
classroom instruction on topics related to cn^dit administration. The major top- 
ics were financial management (e.g., loan portfolio management, loan ({ualit)' 
monitoring, and advanc(»d financial statenuMit analysis) and personnc^l manage- 
ment ((*.g., slaffiug, performance* appraisal, conflict management, and busi- 
ness ethics). 

According to ihe stat(*d goals and objec^tiws of the management school, 
individuals who complete tin* entire course successfulK- are consider(*d adc*- 
(juatelv traiucnl to manage the credit administration function of a bank. Thus, 
ihr training, coupled witii the o.pericMice of being a senior lending officer, pro- 
dnec^d a picture* of a TNK who has considcMable classroom knowledge about 
credit administration, limited practice* oj^portunities in that domain, and ext(Mi- 
siv(» ku{)\\ ledge and experience about one aspect of credit administration, 
uauicK, making loans. 

Wc used a case* study that descnbed a fictitious suburban bank that was 
growing rapidk but had neglectc^d to d(*\*elop appropriate (luality-ccmtrol uu*a- 
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siires in its credit administration area. On the surface, the bank appears (juite 
healtliv, but expert credit adininistrators can delect (through inference) s\inp- 
tonis of trouble. Each banker was tested individually. First the banker read the 
case aloud and iissunied the perspeeti\'e of the newly hired head of the credit 
administration function of the bank. Immediately after reading, the banker re- 
told the CiLse and conveyed concerns, if an\'. about the bank. Subsequently, he 
or she completed a recognition test by first marking a series of printed state- 
ments for their veracity and then marking the tnie statements either as being 
explicitly mentioned in the case or as inferences. Finally, the banker listened to 
a series of statements from the case and responded to each as to whether it 
represented a problem. For each perceived problem, the banker proxided a jus- 
tification. 

The tcLsks were de\ised so that each one pro\aded measures about the ex- 
plicit content of the ciise and separate measures of inferencing/reasoning about 
the case. For example, tlie retelling task was scored for explicit content recalled 
and for the inferences that were generated. The measures focusing on the ex- 
plicit content were predicted to reveal similarities in the experts' and TNEs' 
knowledge states whiU^ the inferencing/reasoning measures were predicted to 
rewal the subtle differences. 

Results and Conclusions 

Table 9.2 provides a snmmar\ of the results of die study. The top portion 
of the table presents the measures associated with Oie ex-plicit facts from the 
case study, and is labeled S'nnilarific'i of the capabilities of Experts and TNEs. 
The bottoi.T portion of the table presents nieas\ires that required inferencing 
and reasoning and is termed Dijfcrences in the capabilities of the txvo groups. 

As can he seen from the upper portion of the table, each similarity measure 
showed die same pattern— the performance of experts and TNEs was \irtualK- 
indistinguishable when tlie meniorv- tasks required the encoding and retrieval 
of fads. Apparently, the declarativx^-knowledge bases of the TNEs approxi- 
mated those of the ex^)erts to the degree that factual information was equally 
accessible to hodi groups. 

The e(|uivalence of the txvo groups also provides evidence that the cU*vel- 
opment of expertise falls on a continuum. One need only contrast the present 
results widi the* general finding thai experts' long-term memorv' for doniain- 
relaled inlorniatioa is superior to diat of no\ices. The clear implication is diat 
as domain knowledge* iucreas(\s, the ''apparent" niemorv' superiority effects de- 
ercuise. 

The bottom portion of table displays performance diffcTenc^es we ob- 
served. Basieallv; TNEs did not perform like experts when tlu* tasks reqnircnl 
the integration and synuliesis of facts, and the use* of that nev\' information for 
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Table 9.2 A Summary of the Results of the Experiment Reported in Yeko- 
vich, Thompson, and Walker, 1991 



Measures of the Similarities 
and Differences 

Similarities 

Explicit Ideas Recalled 
Recognition of Explicit Statements 
Recognition of Changed Details 
Correct Indication of Non-problems 

Differences 

Total Inferences Generated 
Simple (n=33) 
Complex (n=4) 
Recognition of True Inferences 
Correct Identification and Justification 
of a Problem 



Experts 

.10 (,06) 
.89 (.06) 
.96 (.09) 
1.00( - ) 



.20 (.07) 

.19 

.29 

.84 (.17) 
.66 (.28) 



Group 



TNHs 

.11 (.06) 
.86 (.09) 
.89 (.13) 
1.00( - ) 



.13 (.07) 

.14 

.07 

.63 (.14) 
.39 (.26) 



Numbers are proportions of responses. 
Standard Deviations are in parentheses. 



n^asoning about the prohletn facing tlic l)ank. Althoiigli tlie TXEs did in Tact 
draw some* oi the correct inferences, n\ost were either simple in nature (see 
row four in the lower patiel) or were enabled bv the relatively simple recogni- 
tion task (see row six). As the inferencing recinirements of the ta.sk increased, 
the performance of the TXEs decrc^asecl. This trend was particularlv clear in 
two instances. First, the inference gencM-ation data for simple versus complex 
iufcM'ences showed that while expeits tended to generate more complex than 
simple inferences, the TNEs did just the* opposite. Second, when the groups 
were reciuircd to justify and explain why certain case statements were problems, 
die TNKs were not veiy successful (see the last row of the table). 

The study has txvo important implications. First, it demonstrates diat dis- 
tinguishing bctxveeu expert and nonexpert administrators is possible. This result 
is in keeping witli the findings of odiers who ha\ e studied the problem-soKing 
abilitic^s of managers and school administrators (e.g., Leithwood & Steinbacli, 
in press). Second, the study pro\ides e\idence in keeping with Andersons 
( 19S2) dic^orx of the accjuisition of cognitiv e* skill. 



SUMMARY 

In this chapter 1 have tried to aeeoniplish iwo goals. First. 1 |iresented an 
outline of a theon* that describes the development of expertise as a proe(»ss of 
ac(|uiri)ig a cognitive skill. The luudamental undeipinnings of skill acquisilicm 
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rest on tlie successful acc umulation and use of domain-specific knowledge. In 
presenting this model I attempted to show that it is applicable to domains such 
as credit administration and, presumably, school administration. Second, I at- 
tempted to show that the fundamental tenets of the theorx* are correct by sum- 
nuirizing a stud\' that tested some of the theory's assumptions about the evoKi- 
tion of knowledge. The basic idea underl\ing the stud)' was that formal tniining 
leads to the de\ elopment of declarative knowledge tluit has a limited resem- 
blance to that of an expert. Howe\er. the lack of practice and experience in th j 
domain results in an inability to use the acquired knowledge for thinking and 
reasoning puq')oses. The results clearly confirmed the theon s assumptions. 
TNE credit administrators v\ere able to encode and retrie\e facts about a case 
study as effectively as expert credit administrators, but were inferior in their 
inferencing and reasoning capabilities. .Apparently, practice and experience in 
credit administration are fundamental components in the* development of ev- 
pcMtise. If our goal is to use formal education to prepare administrators who arc 
functi(mally ready to perform their duties, our conceptions of formal education 
will lia\ e to be c^xpaudc^d to include the experiences that arc^ now available only 
on the job. 
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PART ill 



Applying Cognitive Perspectives 
to the Preparation of 
Administrators 



The final section of this volume uses many of the concepts and findings de- 
veloped in the first two sections as a foundation for thinking about the devel- 
opment of expertise in educational leadership. These authors start with the 
assumption that a cognitive perspective provides useful information for un- 
derstanding the nature of expertise in school leadership. They further assume 
that there is value in focusing on the thinking processes of school leaders 
as part of an effort to understand how expertise in educational leadership 
develops. Thus, these chapters draw on a cognitive orientation to inform the 
design of leadership-development programs. At the same time, these chap- 
ters also draw on findings from the cognitive science literature to speculate 
on the instructional conditions under which leaders might learn their craft 
more effectively. 

John D. Bransford opens this section by examining (he implications of 
cognitive research for the teaching of thinking and problem-solving. Brans- 
ford focuses his discussion on a core issue discussed in several prior chap- 
ters: whether the appropriate focus for instruction aimed at the development 
of expertise in problem-solving within the professions should be "problem- 
relevant knowledge" or "general problem-solving skills/' That is, will pro- 
grams interested in the development of usable knowledge be better off focus- 
ing on the content knowledge that characterizes the domain (e.g., organiza- 
tional psychology, educational taw) or the general problem solving needed 
to put the knowledge into action? After reviewing the state of current knowl- 
edge in the lield, Bransford concludes that neither approach finds strong 
empirical support. He goes on to outline specific implications for instruc- 
tional design that are supported by recent work in this field. His recommen- 
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dations echo several ideas suggested in previous chapters (e.g., Wagner, 
Leithwood & Steinbach). 

Nona A, Prestine shifts the focus of discussion from the broad perspec- 
tive of our prior chapters to the problems entailed in using our knowledge 
about expert practice to inform the design of administrator preparation pro- 
grams. She asserts that the goal of preparation programs for school leaders 
should be to "promote knovv^ledge acquisition for later aLcessibility and use 
in practitioner problem-solving situations." Given this goal, Prestine dis- 
cusses the instructional design considerations that could create an "appren- 
ticeship approach to problem-solving" acquisition. She concludes that a 
more holistic approach to administrator preparation is needed — "one that 
recognizes the student consists not merely of intellect but also of social and 
affective processes; that students w\\\ not practice in a vacuum, but in a so- 
cial context v^ith others." 

Ann Weaver Hart's chapter addresses a similar challenge of creating 
conditions that cognitive research suggests are likely to result in the forma- 
tion of usable know^ledge in the context of an administrator preparation pro- 
gram. She presents both conceptual and practical considerations involved 
in creating a "design studio" in educational administration, an instructional 
model intended to develop students' skills in reflective practice through 
problem-focused cases and systematic extensive coaching. Hart presents 
data suggesting that "systematic seminars," "studios/' and "courses that fo- 
cus on the processes and skills of problem-solving hold potential for refocus- 
ing graduate education in educational administration from subject-based 
courses to the problems of practice." 

]. G. T. Kelsey maintains a focus on the development of administrators' 
problem-solving expertise in the context of a course taught in a university's 
preparation program for school administrators. He describes and analyzes 
his own attempts to teach problem formulation to experienced administra- 
tors in a graduate course. Kelsey's account is both personal and theoretically 
grounded. He discusses what seems to happen as students learn about prob- 
lem formulation, how they appear to approach problems, and the types of 
activities that seem to help them become better problem-solvers. Although 
some similar goals and techniques are discussed, the chapter offers an inter- 
esting contrast with the approaches offered by Prestine and Hart. 

Edwin M. Bridges and Philip Hallinger conclude the topical chapters in 
this volume. They examine the research on problen*>-based learning as it has 
been implemented in medical education and then discuss their own at- 
tempts to adapt this model of instruction for the preparation and training of 
educational leaders. Problem-based learning is a form of student-centered 
inslruclion that is explicitly grounded in the cognitive science literature. This 
chapter reviews research on the effectiveness of problem-based learning in 
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medical education and discusses design considerations for those interested 
in incorporating a similar model into the education of school administrators. 

The book closes with a chapter written by the editors that summarizes 
the answers to four key questions about expertise. The first two questions: 
What is a problem? and What is the meaning of expertise? are critical to a 
grasp of cognitive approaches and warrant more explicit attention than they 
were given in this book. Our answers to the remaining questions — How do 
cognitive approaches explain problem-solving? and How does problem- 
solving expertise develop? — seek to elaborate and extend the discussion of 
issues previously raised by the authors. Finally, we attempt to further the 
work on cognitive approaches by setting out a limited agenda for further re- 
search. 



10 Who Ya Gonna Call? 

Thoughts About Teaching 
Problem-Solving 



John D. Bransford 



S\\ t^oal ill tliis (. haptcM" is to cxpkno what I Ix'lit'xx' an* soiiu* important implit a- 
tious of cognitive rcscarcli for tlio issue of teatliing tliiiiking and problcMii- 
soKiiig. In otlicr pnl)licati()ns, my collcagnes and I disniss some of tlu» major 
changes lii tliinkingaliont thinking tliat liave taken place* (hiring the past dc^cade 
iBransford Golchiuni, & We, 1991). In particular, we note that peoples beliefs 
ahoiil the need to leach thinking have increased during tho past decade, and 
we discuss research findings' that ha\'(* changed the wav theorists arc thinking 
about issues of intelligence, limnan developuKMit, expertise, instniction, and 
assessment. In this chapter I iocns more explicitlv on what I believe are some 
major instrnctional implications of recent cognitive research. 

I begin my discussion by expk)riTig data suggesting that evc^n day problem- 
solving (Ic^pends strongly on specialized knowledge. The (jnestion "Who ya 
gonna call?," borrowed from the nunic^ CViosfhusicrs' and used in the title of 
this aiiicle, is relevant to discussions of specialized knovvl(Hlg(\ In the mo\ie, 
the i;nostbnsters are a pretty strange group of indixiduals who would prcsuin- 
ablv fall short on normative assc^ssments of aptitude and coinmou sense, Xover- 
tlieless, if yon had ghost problems, it seems clear that the answer to "Who ya 
gomia call?" is "them." They alone scvnied to have the s])ecialized knowledge 
needed to soke* prc^hlems of gbostbnsting, and it is doubtful that the ghost j)roh- 
lems could have been soKxhI without this knowk-^lge. 

The issue I discuss is as follows: Criveii the fbiporlance oi specific kiiowl- 
(Hlg(\ should not programs that attempt to teat h tllwikiui^ aiul ])robleiii-solving 
focus priniariK' on rel(*\'ant kiio\vl(»dge rather than ()i\j^'neial skills ol' problem- 
solving? I consider a ninnbcT of problems with kuiA'deo^-oriented a|)]')roacb(^s 
to instruct ion and explore some new possibilities ior lK'K>in^ stnd<'nts aeciuirc* 
relevant knowledge^ in conjunction with general problem s^)l\ nig skills. 
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SPECIFIC KNOWLEDGE AND PROBLEM-SOLVING 

Early research on prol)len»-soI\ini2;. and early instniction in it. often dealt 
with **toy prohlenis * or "intelleetnal puzzles" rather than authentic, everyday 
problems (sec* MaycT. 1991. for an oveniew). For exanij')le, some of tlu^ earlv 
research involvcul puzzle* tasks such as the f»;am(*s "Missionanes and (Cannibals" 
or "To\v(T of Hanoi. * A great deal was learned from work on intellectual puzzles 
and there* was good reason to begin by using tluMu. Intc^lleetual puzzles do not 
presuppose specialized knowledge of specific disciplines and hence arc* "fair 
ganie** for almost anyone to solve. In addition, it seemed reasonable to assume 
that, by stripping away the discipliue-spcvific content n(^cessar\* to understand 
and solve problems, one could get at the essence of the problem-soKing pro- 
ce.ss(»s per se. 

As resc^ux'hcTS bav(» moved from the study of "toy" i^uzzles to excmlay 
problems, most have come to believe that an important component of effective 
problem-soKing invokes access to a great deal of well-orgauized. domain- 
specific knowledge (e.g., Bransford. Sherwood. \\x\ 6s: RiescT. 1986: Cha.se & 
Simon. 1973: Chi, (»laser, & Farr. 1991). The rc^search literature^ sugg'\sts diat 
effective problem-soKing is not simply ecjnivalent to a sc^t of general problcmi- 
.soKing skills such as **])reak pro]-)lcms into parts/' "monitor the distance be- 
t\\(HMi current stales and goal states." and scj forth. A brain snrg(H)n ma\ Ix^ 
l>rilliant in the operating room but unable to .solve a plumbing problcmi. Simi- 
larly, a person nia\ be abh^ to solve intc^llectual puzzles yot unable to solve prob- 
lems of clinical diagnosis, and \icv versa. In eveiyday lif(\ specializc^d knowl- 
edge phiNS a pivotal role in pc^oples abilities to adapt. 

Specialized Knowledge in Problem-Solving: An Example 

A problem-soKing cohunn that appears in the nuigazine Do<j!fannj 
{ MeLcMUian. 1991 ) illustrates die role of spcvifie knowledge in problem-solving. 
In one issue ol the magazine, a dog owiut wrote that lie installed a dog door 
for his hvo dogs. One uscxl it all du- time. The younger one (five years old) uschI 
it to go out bu would nevcT u.se it to come back in. What could the ownier do 
(o make* the youngcM' dog use the door? Tiie dog expert began hvv rej)ly l)y 
asking wlu^tluM' tlu* door offers the dog the sanie angle* of entrance from (\ich 
side*. Shc^ dieu stated: "One* of my dogs alerted mc* to this one. W'Ikmi I placed 
a large Hal ston<' as a st(*p outsiiK* tlu* door, be was able to go through in both 
direelious in tlu* same bodv poslure** (p. fiS). Note* (bat the pet owner's problem 
rcMUinded (he (^xpcTt {)f a similar problcMU tluit she herself hnd en(*ountered and 
solved. These "rcMuindings" of similar problems often occur to experts and 
lu'Uec* make* (heir prol)lem-sol\ing relativelv routine (c*.g.. see Sehank. 1990). 

The expert realized that the "angle* of the (-utrauee" might not be (he 
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tniv that was responsible Ibr the dog owners problem. Therelbre. she also dis- 
cussed otluT possible causes of the problem such as (1) sunlight might be re- 
flectcnl off the door Irom the outside and this might keep the dog from entering; 
^2) the flap of the door might have hit the younger dog in the face when it was 
following the older dog from the outside, hence making it warv' of the entrance; 
and so forth. 

OvcTalh the experts discussion of the possible causes of the problem, plus 
her suggested solutions, seemed to come I rom a great deal of specific knowl- 
edge that she had accumulated over her careen Since she had considerable 
(Experience, it is a good bet that most problems that people ask her to solve 
are relativeK- routine to her. Many theorists argue that specific experiences are 
r(*pr(*s(Mited in memorv as "cases" that are indexed and searched so that thev 
can be applied analogicall) to new problems that occur (see Ferguson. Bareiss. 
Binibaum. & Osgood, in press; Kolodner. in press; Riesbeck & Scliank. 1989; 
Schank. 1991). This is ven* different from the idea that (expertise is derived 
f rom the "top-down** application of a general set of problem-soKing niles {see 
Dreyl\is. Dreyfus. & Athanitsiou. 1986). 

The Specificity of Knowledge 

Of course, at one level it seems obvious that experts in an area have ac- 
(inin»d a great deal of knowledge. Nc^vcrtlu'less. it is still easy to (Acrlook the 
wvcd to (Muphasi/e specific knowledge rather than look only at general exper- 
tise. A series of articles by F^oek and his coll(*agues {Rock & Bransford. in press; 
Roca. Bransford. Maisto. & Morty. 1987) is relevant to this i:jsu(\ Rock et al. 
r(»vi(^\ved tlu* literatme on "clinical judgment" in psychology' and found that 
nian\ n^scnirchers \\\^rc arguing that experienced clinicians were ver\' poor at 
diagnosing patients* The\ were often so poor, in fact, that there was little e\i- 
dence they were indeed experts in auvlliing. Flowevc^n "expertise" was defincHl 
in ver\- general terms, such as "number of years of e\|)erience" rather than 
"amount of specific (Experience with particular t\i)es of patient problems and 
procedures of diagnosis." Rock and Bransford argued that this Wiis too general 
a (k*fiuition of expertise. 

In one* studv. Rock and Bransford (in pnvss) lound no r(»lationsliip b(*tvve(Mi 
expertise* and ability to diagnose* patients whvu expertise* was defined ver\ gen- 
erallv (e.g.. uund)er ol ve;u.i of c»xp<'rienee). These data parall(*levl the results 
that are so oltcMi reported in the eliuieal jiidgnuMit literature. In contrast, when 
Rock and Bransford anal\7:(»d the same data by taking into ;iccount the specific 
nature of the elii^ieians* (^xpcM icnices ihul were rc^levant to the diagnostic catego- 
ries and tasks used in [he experiment, there Wiis clear evidence of expertise. 
The data stiggest that it is important to consider the specificity of experts' expe- 
ricMices and the r(*sulting knowledge that is actjuired. 



lb*-; 



174 



Cognitive Perspectives on Educational Leadership 



Applications of tlio 'AVlio va gonna call?" test suggest that, as a societ); 
we intuitively recognize the importance of specific knowiedge. If we have a 
niisbeliaving canine we are much more likely to call a dog expert than the 150 
IQ brain surgeon who lives next door who has never had a pet. If we have a 
plumbing problem, we call a plumber rather than our dog expert or our br<iin 
surgeon neighbor. So once agiiin, the following (juestion becomes relevant: If 
we assume that relevant knowledge plays a powerful role in prohlem-sol\ing» 
why not simply teach students relevant knowledge rather than also attempt to 
teach general principles of problem-soKing? This (juestion is addressed in the 
discussion below. 



THE "WISDOM CAN'T BE TOLD" PROBLEM 

One auswc^r to the question "why not simply teach domain specific knowl- 
culge" is that many methods of teaching facilitate fact retrieval but not problcMU- 
soKing. In particular, a number of theorists argue that t\pictil approaches to 
instniction are ba,S(»d on anticjuated "transmission models" in which teachers 
and textbook authors attempt to directly "transmit" (tell) their expertise (wis- 
dom) to students (Bransford, Franks, \ye, & Sherwood, 1989; Brown, Col- 
lins, & Ouguid, 1989; Brown & Palincsar,'l989; Clement, 1987; Minstrcll, 1989; 
Resnick & Klopfer, 1989; Scardamalia & Bereiter, 1991; Schoenfeld, 1989). A 
corollan' of the transmission model is that instniction is usually decontextua- 
li'/ed and complex skills are generally decomposed into basic components in 
ordcM' to make it easier for the transmission to "go through. 

ResearcluTs ba\x* identified a number of problems with approaches to in- 
struction that are based on transmission models. The basic problem is Hiat the 
ability to rcMuemher and execute individual sets of concepts and skills provides 
no guarant(*(* that pc»o|')k» can orchestrate these components to produce im- 
poiiant, complex performances such as those involved in thinking, writing, and 
problem-solving. Mauv \(»ars ago. Whitehead (1929) referred to the problem 
of ac(iuiring spc^cific facts and skills but being unable to use thein to solve* prob- 
I'MUS as the* *'inert knowledge problcMu/' His ideas were rediscovered, (\>q^lore(K 
and amplific^d during the 198()s. For exampl(\ my colleagues and I (Bransford 
et al„ 1989) ha\e (explored the inert knowledge* prol)lem in the cont(*xt of die 
warning that "wisdom can't be told." 

An Example of Inert Knowledge 

A stor) relavcMl b\* VlieluK^l (1991 ) illustrates the inert knowledge* problem. 
She served (or several x'ears as a clinical supemsor for (^olk^ge students who 
were beginning a praeticum in which they l(\u*ned to engage in language ther- 
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apy for children who were lang;iiage'delayecl. The students with whom Michael 
worked liad all passed the recjuired college course on theories of language and 
their implications for therapy, but there was almost no evidence that the stu- 
dents ever attempted to u.'je this knowledge in the clinicaJ therapy sessions. 
Michael concluded that the college course must ha\'e been very poorlv taught. 

Soon thereafter Michael was asked to teach the college course on theories 
of language and their implications. She did what she considered to he a highly 
competent job and was pleased with the geneial performance of the students 
oi\ her tests, A vear later, she reencountered a number of her college students 
in die clinical practicum on language therapy. Mucl: to her suiprise and dismay, 
thcsc^ students also showed almost no evidence of using anvthing they had 
learned in their language course. Many could remember facts when explicitly 
asked about them. !)ut diey did not spontaneously use die knowledge to help 
them solve problems in the clinic. 

Michael notes that she was reluctant to conclude^ that her college students 
performed poorlv because thev had a poor instructor. The experience motivated 
h(T to (*xplore problems v\ith traditional approaches to instruction and to design 
a series of studies to attempt to overcome these* problems. I discuss her studies 
later. For present purposc^s it is sufficient to note that Michael s experiences fit 
well with Wliitc^heads (1929) observations that nuich of die information ac- 
ijuired in school tends to renuiin inert. 

Misconceptions That Often Arise from Ignoring the Assumption That 
Wisdom Can't Be Told 

In addition to producing inert knowledge, traditional approaches to in- 
struction also tend to deprive students of opportunities to explore their owti 
abilities to think and soK'e problems. As a result, students often develop miscon- 
ceptions about thinking, including misconceptions about their own abilities to 
diink. 

Sclioenfekl (1989) notes that many college students who enter his matlu'- 
n)atics course at Berkeley seem to have serious inisconcc^ptions about the na- 
ture of evcr\'(lay probleni-soKing. Many assume that if they cannot solve a prob- 
1(MU in fi\'e miinites it is basictilly unsoKable by them. They appear to ha\e litde 
idea that many c^\'(^ry(lay problems are solvc*d only because of sustained (effort 
that may take* place over thv course of davs, weeks, and often months. Students 
need opportunities for sustained thinking about complex problems in order to 
experi(»ne(' the fact that positive changers in their thinking (the appearance of 
"luiui-insights" \n\o the problcMu) (k) in fact (;ccur over time. A major goal of 
Sclioenfelds approach to teaching is to help students discover their own abili- 
ties to solve mathematics problems on their own (Schoenfekl, 19S9). 

Beli(»fs about ou(*s abilities to think, learn, and solve problems seem to 
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luiw important effects on belmxior. Research by Dweck (1989) suggests that 
the effects of these belic^fs become most apparent in situations where people 
initially experience failure or difficult)'. Those who believe that intelligence is a 
fixed entit)' that someone either has or does not have tend to avoid tasks where 
tli<»y initially experience failure. In contrast, those who believe that intelligence 
is malleable as a function of learning and exi)erience are nuich more likelv to 
confront challenging tasks. 

Duffy (1992) notes that many teachers do not believe in their abilities to 
think and invent \vlu»n it comes to instmetion. Many cannot imagine that they 
can have* better ideas abou^ i-istniction than the "experts'* who write the curric- 
ulum guides. As a res\ill, thev tend to reK on what Duffy calls the "absentee 
prescriptions of master curriculum developers." and oft(Mi miss opportunities 
to adapt inslruetion to fit their students' particular needs and goals. Most likely, 
th(» teachers Duffy worked with had taken courses in whicli tlu>v were told 
about "good instruction" ratluT than helped to invent, e'valuate, and modifv 
their own approaelu\s to instruction. Exclusive reliance on transmission ap- 
proaches to instmetion has the potential to undermine students' beliefs in their 
abilities to identif)' and define problems and invent solutions on their own. 

USES OF "APPLICATIONS PROBLEMS" TO TEACH PROBLEM-SOLVING 

(il(*arly. the goal of helping pc^ople develop usable (noninert) knowledge, 
and iclpiug them de\elop confidence in tluMr o\\i\ abiliti(\s to solve problems, 
is not new. A time-honored approach for achieving both of these goals is to 
prescMit students with "applications probleui:;** such as those that appear at the 
end of chapters in textbooks (see Stanic & Kilpatrick. 1988. for an exccllcMit 
historical rc^view of applications problems in the fi(*ld of mathematics). The gen- 
eral approach is to first tt^ach students relevant skills and knowledge and then 
l(»t them s(T liow this knowledge can be applied. If one is teaching about the 
cone^'pt of densih'. for (*xample. one might first present facts and formuhLs rele- 
vant to the cone(*pt (Densit)* equals mass divided by volume) and then present 
applications problems to be solved (An object wcnghs 4 grams and has a volume 
of 8 cubic c<'utimeters. Wluit is its deusit\'?). 

In his paper "ProblcMU Solving and Education," Simon (1980) providers an 
insightful analysis of th<* role of applications problems. He argues that the 
knowlcHlge n^pn'SCMitation underKing competent performance in any domain is 
not based on simple facts or v (Tbal propositions but is inst(»ad based on produc- 
tions. Productions involve* ''condition-action pairs that sp(»cifv that if a cc^rlaiu 
state <x*eurs in working memoiy. tlu^n particular mc^ntal (ami possibK' phy.sieal) 
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actions should take place" (Anderson, 1987, p, 193). Productions thus proxide 
infornitition about the critical attributes of problem situations that match spe- 
cific actions with relevant goals, 

Simon echoes Whitehead (1929) and Gragg (1940) in noting that man\" 
forms of instnietion do not help students conditionalize their knowledge. For 
extuiiple, he argues that "textbooks are nmch more explicit in enunciating the 
laws of mathematics or of nature than in saving an\thing about when these laws 
may be useful in soKing problems'' (p, 92). It is left largelv to the student to 
generate the condition-action pairs recjuired for soKing novel problems, Franks 
and colleagues (Franks, Bransford, Braile\', & Purdon, 1991) note that one of 
their favorite examples of the lack of explicit emphasis on conditionalizing ones 
knowledge comes from a textbook on experimental design. On page 195 o( the 
book was a section entitled "Which Test Do I Use?'* It stated: "How to choose 
a statistical test was postponed until now so that v arious aspects of data auaK sis 
could be presented," The text then included a discussion of the uses of various 
statistics. The entire discussion totaled 13 sentences. 

Simon argues that elfective learners accjuire the conditionalized knowl- 
edge necessaiy for effective^ problem-soKing b\ working through examples and 
sample problems. In mathematics classc^s, for example, word problems found 
at the end of each chapter can help students move from knowing "that" some- 
thing is tnu^ (5 + 5 = 10: A- + B- = (r) to knowing "when,'' "why," and "how" 
particular concepts and procedures arc* applicable, Lesgold (1988) also empha- 
sizes the role of applications problems in helping students learn to solve prob- 
lems ratluT than simpl\' retrieve pn^viously "told" facts. 

Problems with Traditional Uses of Applications Problems 

It seems cl'\u* that didactic instruction about facts, concepts, and skills is 
enhanced by the use of applications problems. N(*vei-theless. there are also se- 
vere* shoiicomings of traditional uses of applications problems. Several are dis- 
cussed by the* Cx)gniti(m and Technology Group at Vanderbilt (CTCA') (in 
press). 

First, traditional applications |)roblenis often fail to help students think 
about realistic sitnution.s, In.stead of bringing real-world standartls to their work, 
.stu(k^nts secnn to treat word pioblems nu^ehauicalK and often fail to think about 
ccmstraints imposc^d bv real-world expc^ricMiees ((^hark^s 6c Silver, 19SS; Silver, 
19Sfi; \'an Haneghan & Bakcn; 19S9). Silver(19S6) ]:)r()\id(»s an excellcMit <\\am- 
pl(* of relativcdy mechanical approachc\s to word probknns. Stndcmts were askc^d 
to detenuine the number of buses n(M'd<'(l to take a spcH-ihe uuuilxT of j-x^ople 
on a held trip. Many of them divided tlu* total number ol slnckmts by the num- 
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that each bus would hold and came u[) with answ ers like* 2 1/3, The students 
failed to consider the fact that one cannot have* a functioning 1/3 bus. 

A second prohlcMU with applications problems is that most of them assume 
only a single 'Y^orrect" answer. This leads to misconceptions about the nature 
of problem-soKinf»; and it inadveitentl)' teaches students to look to others lor 
the answers rather than to seek them for themselves. In addition, because typi- 
cal word problems are dilTicult for many students to mulerstand (due to reading 
problems) and often seem arbitrary, it becomes especialh' difficult to present 
students with |")r()blems that reflect the le\ els of complexity' characteristic of 
many real-world problems (CTC\', 1990). This limitation of the word-problem 
format becomc»s mcreiisingly uoteworth)* in the conto^xt of reconnnendations 
from many researchers (Baron, 1987: Frederiksen & Collins, 1989; Rcsnick & 
Resnick, 1991) that instRiction and assessment nnist focus on students' abilities 
to perform holistic, authentic tasks rather than on their ability to demonstrate 
that th(»y haw acquired the pit^cemeal skills and facts thai make up complex 
performance. For c^xample, wv know from rc^search at \ anderbilt tluit tlie ability 
to solve sets of simple* (i.e., one- and two-step) well-defined problems is by no 
nutans eciuivalent to students' abilit)' to solve realistic, complex problems that 
are ultinuitely decomposable into the same set of simple problems (Goldman, 
\ ye, Williams, Rc^vey, & Pellegrino, 1991; \an Haneghan, Barron, Young, Wil- 
liams, \ye, & Bransford, 1992). 

A third limitation of traditional applications problems im olves the "habits 
of mind" T at they (le\elop. (Tenerallw applications problems can b(* solved In 
thinking back to the infonnation in tin* chapter or chapters that one has been 
studying. This means that the goal of ones sc^arch is to retrieve prex icnisly pre- 
sented information rather than to rely on ones own inttiitions. This may limit 
the devek)pment of people s abiliti(*s to think for tlunnselves, 

A fourth limitation of traditional applications problems is also important: 
Thev explicitK' d(»fine the problems to be solved rather than h(»lp students learn 
to g(»nerat(* and pose* dieir own problems. Outside of school, one nuist often 
rely more on gcMierative skills than on computational skills in order to soke 
problems. For example, imagine the task of going from ones house to a break- 
fast uKvtingat 8:30 in a nc^w restaurant across town. First, one needs to id(*ntify 
the e\ist(Mi(V of a problem to Ik* soK chI — namelw the* nc(*(l to (k'l(*rmiu(» tlu* 
time* one shoukl leave in order to make the brcvikfast meeting. To solve this 
gcMieral problcMU one has (o generate subprobleuis such as "Mow far away is the 
m(»(»ting?," "I low fast will I be abk' to drivcv-*/' and so forth. The abii.\y to id(»n- 
tif\ th(* g(Mieral problem and gen(*rat(^ the* snbprobkMus to he solv(»d is crucial 
for real-world problem soKing. T\pical uses of applications problems do not 
(k»vek)p such gcuuTativc* problcMU-fiudiug and problem-fonnulation skills 



(Hransrord & Stein. 19S4: Brown 6i Walters. 1990: Charleys & SiKvr. 19SS: Por^ 
trr. I9S9: Stc^mbcTg, 1986) 
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Challenges That Accompany Fast-Paced Change 

The iKvcI to go beyond instnietiou that presents students with spc^cific 
problems to solve l.x*eonies increasingly urgent in light of arguments for the 
need to teach problem-solving. The n)ajor argiunent is that increasingK rapid 
changes in society are becoming the rule rather than the exception: hence we 
ne(*d people who can continually adapt to nev circum kmces by being able to 
think and learn on their own. An important component of the argument is that 
the need lor powerful skills of thinking and learning applies to all members of 
socict)* rather than to onlv a select few (Resnick, 1987). 

One illustration of the u(*ed to adapt to cha:igiug circumstances can be 
seen by the plight of many local television stations that are having to redefine 
their goals and methods of operation in order to compete in a world of cable, 
fiber optics, and otlu^r new technologies. Ifthev are unsuccessful in doing so, 
tluy will soon be extinct. And, of course, T\' stations are not alone in thv'w \\ci\\ 
to adapt to changing conditions. Businesses, schools, imiwrsities. and ev en fam- 
ilies are going to face a world in which increasing change— especially 
technolog)-(hiven change — requires the abilit)* to find new opportunities and 
to solve problems that arise. 

The effects of rapid change can also be seen in an area such as auto me- 
chanics. It used to be the case that the skills necessarv' for succ(\ss in this area 
staved relatively stable; a youngster could learn at bis or iic r fathers knee and 
be relativelv secure that the* skills would last a lifetime. Todav s auto mechanics, 
however, necul to be retrained almost yearlv\ 

Many instructors attempt to anticipate the major problems that their stu- 
dents will encounter once* they ]ci\\v school and teach them explicit strategies 
for solving them. This t)pe of instniction can clearly hv beneficial but it should 
probably be called "problem-elimination" in.stniction rather than pr(i!)lem- 
soKing instniction. It seeks to ensure that the problems a person v\ill confront 
after schooling will not really be problems since a ready solution will he avail- 
able. Todav s studcMits need more than a list of ready-made solutions because*, 
in areas of rapid change, it is impossible to anticipate all tlx* problems to hv 
enconnt(*red. Our students need to be able* to identify new problems and op- 
portunities and generate the subproblcMUS nec^ded to solve them. And thev need 
to know how to generate learning goals and strat(*gies that v\ill let them acquire* 
new knowledge* u(X'(*ssarv to solve* new probl(*nis. Most probably, th(*v will also 
n(*(*d to know how to work collaboratively rather than alone*. 

Novelty and the Value of General Problem-Solving Strategies 

It is in the context of d(*ahng with novel probl(*nis that g(*n(*ral strat(*gi(*s 
lor pn)bl(*ni-solviug b(*e()uu* us(*fnl. For (*\anipl(*, in l(*aehiug the "IDK.M/* 
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prol)ltMn-soKin<i franu^vork (Braiislonl & Stein. 1984). Stfin and I haw found 
tliat most people skip tlu* 'define" part of proh!eni-sol\inn. Tliev jump directlv 
from a f^eneral understanding of a problem (the 'idcntif)" pliase in IDKAL) 
to ari (*xpk)rati()n of partieular stratc^gies for solxing thr problc»m (the "explore 
strategies" pliasc* of IDEAL). We tiy to lu^lp tluMU leani t(^ consider tlu- intc^r- 
niediatc* step of de'fining possil)le sots of goals. 

An c^xaniple from .\dams (1979) provides a powerful illustration of ways 
in which tlu* definition of goals affects suhserjnent considcMations of possible 
strategies. \ i e d(»scril)(*s a group of enginecMs who wc^e tr\ing to solve tin* prob- 
lem of creating mc^chanical de\ iccs for picking tomatoes that were l(*ss likelv to 
bruise the tomatoes. Over tlu* course of several months, the engineers made 
some progress but not a gr(»at deal. Eventnallv some biologists joined the group 
and redefined the goals of the problem. Inst(»ad of tlu» goal of tning to iu\ (Mit 
a mechanical picking device^ that was less likelv to bruise ton:atoes. thev fornm- 
lated the goal of creating a tomato that was less likelv to be bniisc^l. This re- 
definition of the goal Uxl to a eonsid(M*atiou of \ca' differcMit sets of stratc^gics, 
and tluMr efforts e\ cntuallv led to succ(\ss. 

The moral of tins stor\' is diat proble\n-solv(TS alwavs have* goals, but that 
they are oft(*n implicit. Limited definitions of goals often limit die kinds of strat- 
egies that are considered as possible solutions to a problem that one confronts. 
In the second cnlition of the IDEAL Pvol)}('m Solver (foitlicoming). Stein and I 
encourage- readers to explicitly define at least two alternate goiils before* jump- 
ing into die "(Aplorc* strategic^s * phase of probleui-soKing. Our experience is 
that this increases the ereatixity of tlu* solutions that people eventually generate. 

SITUATED COGNITION AND ANCHORED INSTRUCTION 

Although programs such as IDEAL ( Bransford & Stein. 19S4) can be* valu- 
able lor deve loping gencMal approaclu*s to problcMn-soKing. we have seen that 
<-ff(»cti\(' probleni-.solving also rer|uires domain-specific content knowledge. In 
recent years, a number of in\ cstigators have begun to develop some ii]iproaclu»s 
to instnii-tion tliat provide* opportunities for studcMits to acquire relevant con- 
tent knowledge while also having the opportnnitv to collaborativeK explore, 
uivent. and diink dcv-ply about issues. The iVamework for the* ap]>roaehes that 
I shall explore comes from researcbcTs who are beginning to empliasi/e the 
importance of situating instruction in nu-aiiiiigdil problem-soKing (.ontc-xts 
analogous to appKMiticeslii]) environments (Brcmii (*t al.. 19S9). The api.Moach 
is vcn diff(M-ent from the tApieal deeoniextiialized approach that begins with 
genc^ral facts and procedures and ends with a])plieatioii problems lor studcMits 
to sol\e 

M\ coll<Mgue (Mio Ba^sler sent me an aiiiele written almost 50 years agC) 
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(C)ore\\ 1944) tluit provides an infonnatKc* contrast l)o^vocMl learning in Ibnnal, 
cl(H'()nt(^xtuaIizc(l settings versus learning in meaningful apprenticvsliip con- 
texts. Entitled "Poor Scholars Soliloquy." tlu" article provides a personal ac- 
count of a student {we can call him Bc)l)) wlio is not \er\' good in school and 
had to repeat the seventh grade, Manx would write Bob ol'f as haxing "low apti- 
tude for learning," hut when von look at the kinds of learning that Boh is capa- 
ble of achiexing outside of school, vou get a veiv different impression of his abil- 
ities. 

One part ol Bob's solilotju) discusses the fact that the teaclu^rs do not like 
him because he does not read the kind of books that the teachers value. His 
favorite reading materials include* Popular Science, llie Meclianicol FMcyclopc- 
(liOy and the Sears and Ward's catalogs. Bob uses his books in the context of 
pursuing uu^aningful goals. He savs of his books: "But I don*t just sit down and 
read them through like they make us do in school. I use my books when I want 
to find something out, like whenev er Mom buys anything second hand I look it 
up in Sears or Wards first ami tell her if she's getting stung or not " (p. 219), 

A little later Bob explains tlu* trouble he had memori/ing the names of 
the presidents. He knew some of them like Washington and Jefferson but tluTe 
were 30 altogether and he ne\(*r did get them all straight. He seems to have a 
poor nunu<)r\'. TIumi he talks about the three trucks his uncle owais and the fact 
that he knows the horsepower and number of forward and back-ward gears of 
26 different American trucks — nianv of them diesc^ls. Then he states: "Us funny 
how that Diesel works, I started to tc^ll m\ teacher about it last Wednesday in 
sci(MUv class wIkmi the pump we were using to make a vacuum in a bell jar got 
hot. l)ut slu* said she didn't see what a Diesel engine had to do with our experi- 
ment on air prc-ssure so I just kept still. The kids seemed interested, though" 
(p. 219). 

lk)b discusses other areas of his sclux^ling like his inabilit) to do the kinds 
of (arbitraiv^ word problems found in the lextlxx)ks. Yet lu^ helps his uncle solve* 
all kinds of complex trip-planning ]')roblems when thev travel togetluM , Bob also 
discusses the bills and lettc»rs he sends to the farmers whose livestock is hauled 
b\ his unde and notes that, according to his aunt, he made only three mistakes 
in his last 17 letters — all oftluMu couunas. Then he savs: "I wish I could write 
school lluMues that wa\. The last one I had to writt^ was on *Whal a DaiTodil 
Thinks of Spring,' cUkI I just couldn't get gf)ing" (p. 220), 

Bob ends his soliloc|uy b\ noting that, according to his Dad. he can (juit 
school at the age of 15 and he fc»els he should. ,\fter all, he is not getting any 
vounger and (he re is a lot of stuff for hiui to learn, 

Bob's solikKjuv is as rek'xaul to (he 199'N as it was to the 194()s. It high- 
lights the fact that many students seeuj to learn effectively in the context of 
authentic, real-lile aclixities yet have great diflieully learning in tlu- d< eont(*\t n- 
ali/ed. arbitrai^-task atmosphere ol schools. Luckily ff)r Bobs children, the eni- 
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pliasis on situated co^nitioii is raisiiii!; serious (jucslions ahoiit txpital .sch.ool 
(Mnricula aiul tasks d^rowii ot al., HJS9: (!oIliiis, Hawkins, 6c ('an'or, 1991: 
CTCA; 1990). 

Uses of Technology to Create Meaningful Contexts for Learning 

rnr()rtMnat<'l\-. it is woi Irasihlc to place c\v\y student in real-world eon- 
lc»\ts with one or more tni'iitors. In an attempt to (ncrcome this prohlem, ineni- 
hers ol'onr ( !o^nition and Tec'lniolo<2>- C^roup at X'anderhilt lia\ c been explorinii; 
wa\s to use inte^nUed media teelinoloi^\ to 'anelior'" or "sitnate"' instruc tion in 
the context of njeanint^lnl prohlcMn-solvinji; env ironments that allow teac hers to 
sinndale in tlu- c lassroom some ol'the advantaiies ol "in-context" apprenticeship 
traiuiuii; (Brown et al.. I9.S9'. We reler to our anchored environments as "mac- 
rcK'Oiitexts" hecanse thev invoKe complex situations that nnjuire students to 
lornudate and solve a set ol intereom'iected sul)[irol)lems (BranslbicK Sher- 
wood, 6c llassell)iiu<j;, 19SS), In addition, each ol the anchors can l)c viewed 
Ironi undtiple perspectives. In contrast, applications prohleins that occ ur at the 
end orcha])ters in te\tIu)oks t\picall\ involve a series ol disconnected "micro- 
cont(*\ts''' one lor each ])rol)lem in tlie prol)leiM set. Our ' anchored instruc- 
tion" ap|)roacli sliares a stroni^ lamilv resend)lanc(* to manv instructional pro- 
i;rains that are case-hased and ]^rol)lem-l)asecl (Barrow. 19S5; ('raj^u;. 1940; 
Spin). iM'ltovich. |acoI)son. 6c ( !on!so!K 1991 : Williams. 1991). 

Oui" maeroeontexts are not desijj;ned to lunclion as a])plicatious prohlems 
that follow didactic instnu tio!!. Instead, thev runetion as environments that are 
to he explored and that allow studcMits to see lite need to ac(juire new eouc(»pts 
and skills K TlXA . 1992aV ( )nr approach is to lirst have students use their avail- 
able knowledge to attempt to understand the prohlems and ph(*nomeua de- 
picted in an anc hor i macrocont(*xt ^ and to sc*t learniuii; i^oals. We then attempt 
to structure the situation so tliat stiidcnts can exjierieuec* the changes in their 
own notieimi; and miderstaniliu^ that occur as thev (generate and learn ahout 
new ideas that are relevant to the aneiiors. We espeeiallv euiphasi/.e the impor- 
tanee ol helpin<i; studeitts 1( am to lincl and define new (P o|)portnnities lor 
further exploration aiid (2^ prohlems that need tf> he solved (Brauslorcl 6c 
Stein. lOS.p, 

An Example of Anchored Instruction 

Several puhlieatiens bv the { ':V( \ : 1990. 1991, 1992a. 19i)2l), in press' 
explore theon and data relevant to anchored instruction projcx'ts. Kor present 
purposes I eonecMitrate on a studv eonclueted In Michael and eolIeaiL^ues l Mi- 
chael. Klee, Brauslorcl 6: Warren, in press \ .\s noted in earlier discussion of the 
iiKMt knovvleclii;c» piohlein. Michael s eollei^e students showed little evidence ol 
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being able to use their classroom-bitsctl l<no\v!edge in a clinical practicuin on 
language therapy; and this niotixated Michael to find alternatives to traditional 
approaches to instruction. She did so and put her ideas to an initial empirical 
test. 

Michael defined her goal as helping students in her college course ap- 
proach language therapy from three different, hut equally valuable, theoretical 
perspectives: beha\ioral, social-linguistic, and Vygotskian. 

One group of college students was taught in a traditiouid manner Students 
read about the three different theories of language {behavioral, socMal-h*ngi*istic. 
Vygotskian) and then worked through exainph\s of how these theories might be 
applied to problems of language therapv. The textbook and lectures were the 
major sources of information that the students used. 

A second group of students reccMvcd instniction that was situated in the 
context of a xideo-lnised anchor ol'an actual langmige therap\' session invoking 
a child and a speech-and-language therapist. Students first watched the \ideo 
and wrote down what the\- noticed about it. They wc^re then introduced to each 
theoretical perspective, one by one. and cMicouraged to notice the changes in 
their noticing and understanding that resulted from an introduction to these 
theoretical ideas. In order to facilitate this proc ess. Michael created \ideotapes 
of three expert language therapists, each of whom represented one* olthe three 
theoretical pers])ectives. Each therapist couunented on the \ideo anchor of lan- 
guage therapy that the students in the classroom saw. Connn(*rcs by the experts 
included statements about the kinds of therapist-cliild iutemctiDns on the \ideo 
anchor that tluy thought were important^ plus inteq')retations ofthe.se interac- 
tions from their particular theoretical framework. In addition, the experts com- 
mented on "missed opportunities." These wvrc instances in which the experts 
thought the therapist on the \ideo could ha\ e engaged in specific types of activi- 
ties that they believed would have been beneficial for the child. 

Michael tested the experimental and control groups in t\vo different man- 
ners. First, they rea^ved a factual test about the different theories. Second, 
the students were exposed to new instances of language therap)* and asked to 
conunent on them from the three theoretical perspectives. One of the instances 
of therapy was in a \ideo format, the other was a written transcript of a ther- 
apy session. 

Both groups did (^(jually wtW on the fiictual test. This Wiis expected » since 
traditional approaches to instniction tend .o do a good job of helping students 
acquire specific knowledge. But how usable is this knowledge — how nou-iut»rt 
is it? This was the puipose of Michael s tests that asked students to conunent 
on new therapy sessions. For both the \erbal and \ideo UK^isures. there vv(>re 
strong dilTerences in performance^ in favor of the anchored instniction group. 

Michael and colleagues note* that du^ir results are preliminarv' and diat 
more studies need to be conducted to establish [ho clear ''active ingredients'' in 
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the anchored instruction. For example, they iissunie that it is very important for 
people to first \iew an anchor and articulate their own understanding of it, and 
to then have the opportunity' to experience the changes in noticing and under- 
standing that occur when new information is introduced. Nevertheless, these 
aspects of the students* experiences were not directly manipulated and put to 
ex-perimental test. In addition, Michael and colleagues emphasize that there are 
important differences beKveen the ability to comment on and interpret some- 
one elses therapy and the ability to do therapy oneself. In order to achiexe the 
latter goal, there appears to be no substitute for actuiJly doing the tiisk. The 
hope is that the anchored instniction approach will accelerate the development 
of expertise and help people become reflective practitioners. 

Beyond Anchors or Cases 

Attempts to teach students to become experts at language therapy provide 
a good illustration of the potential benefits and shortcomings of problem-based. 
ctLse-based. and anchored instruction. Data suggest that these approaches have 
definite promise (CTGV 1992h), but no one assumes that they will eliminate 
the need for the "reJ thing/' In our centers work with anchored instruction 
projects, we \iew the work with \ideo-based anchors as an important yet initial 
step in the development of problem-soKing expertise. Our teachers and stu- 
dents are encouraged to learn from the problems on the anchors and apply their 
know^ledge to actud, conununitx-based projects. Many of our classes have done 
this with considerable success (CTGV, in press). 

The importance of eventuallv moving hevond instructor-presented prob- 
lems became clear to Stein and me in the context of working with our IDEAL 
problem-soKing framework (Bransford & Stein, 1984), In our early work with 
this model, we had students use IDEAL to solve problenvs that we presented 
and they did quite well But we also noticed that, in many aspects of their owm 
li\'cs (finding a topic for a paper, settling a conflict with a friend), our students 
consistently missed many opportunities to use a systematic approach to 
problem-soKing, In short, our instruction remained "scmi-incrt," 

Stein and I continue to use the IDEAL model witli problems that we pres- 
ent to students, but we also use it in conjunction with students* own life experi- 
ences. We ask them to find (identif) ) their own problems and opportunities 
and, as noted earlier we also ask them to define their problems from at least 
two different perspectives. This approach has resulted in nuich more g(Mirral 
us(*s of the IDEAL model and nuich more creative approaches. We find that 
our students spontaneously use IDEAL to identify and define interesting per- 
spectives on topics for papers; identify, define, and fi^d solutions to p<K)r study 
strategies and organiz;itioual skills; find and solve problen^s relevant to life in 
the dormitories, and so forth. In generah the IDEAL model provides a frame- 
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work that helps students gmn access to aspects of their knowledge that they 
otherwise would probably not access spontaneously, I am con\anced ihat many 
models of problem-solving other than IDEAL would be equally effective. The 
important point, I think, is to help students develop a SN'stematic approach to 
problem-soKing so that they leani to identify and define potentially solvable 
problems and leani to gain access to more aspects of their knowledge than tiiey 
otherwise might consider on their own. 

Problem-Finding and Probiem-Soiving in Authentic Contexts 

The importance of helping people systematically find problems and define 
aUoniate gOiJs was made especially clear to me hy an opportunity' to work with 
a compan) that wanted to increase its prodiicti\it\'. I was \ ery reluctant to grant 
the company representatives' request to hold a problem-soKing seminar be- 
cause I do not feel skilled working in this type of setting. Nevertheless^ the 
company officials helped work out a situation that I found too interesting to 
ignore. 

The problem-soKing session that I chaired was an introduction to several 
months of work by the company. At the session, we first explored the ftict that 
problem-soKing requires specialized knowledge. Part of this time wus spent 
anahv.ing \ideos of experts and no\ices attempting to perform a varietv of 
problem-soKing tasks. The \ideos showed a person who was an e.q:)ert in do- 
main A but a novice in domain another person who wiis a no\ice in A but an 
expert in B — so the \ideos showed the same people looking competent or awk- 
ward depending on the domain of the problems to be solved. This helped me 
establish the importance of knowledge, plus the fi\ct that only they (the people 
in the company) had the knowledge necessarv' to find and soK^e problems rele- 
vant to their company. I as the "problem-soKing expert** could not possibly solve 
their problems for them. I could only help them develop strategics to find prob- 
lems and opportunities and gain access to aspects of their knowledge that thoy 
otherwise might not consider on their own. 

After exploring the role of knowledge in problem-soKing, we di\ided into 
small groups and worked on a complex "case" (anchor) from our centers Ji\sper 
Wbodburv' Problem SoKing Series (CTG\^, 1991 ). The solution to jasper adven- 
tures is complex and hence is excellent for collaborative problem-soKing. The 
important part of the ex{;)erience was the nature oi'the teams that collaborated. 
Eai'h was composed of secretaries, people from management and customer 
support, and company engineers. Many of them rarely had the chance to collab- 
orate within their company. But in this setting they did. 

The last part of the workshop involved a discussion of the range* of (exper- 
tise needed to make a company productive. Customer-supiX)rt [x^ople have a 
great deal oi' information that can be of value to prcnluct engineers and \iee 
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versa. Secretaries know what it is like to attempt to leani to use some of tlie 
products that come out of the companys laboratories, so they can help both the 
engineers and people in customer support. The\' also know a great deal about 
aspects of a company that affect efficiency and hence can inform management, 
and \ice versa. M\' goal wiis to help the members of the company (I) appreciate 
the specialized knowledge and expertise of their fellow workers who had diff er- 
ent jobs in the company and (2) imderstand the value of different perspectives 
for problems that they wanted to solve. 

Following the workshop, tlie company had connnitted to working for sev- 
eral months in the following manner First, everyone wonld spend a week iden- 
tifying potentiallv solvable problems that could improve the companys effi- 
ciency. This \vi\s highly successful. Many employees remarked that their ideas 
about problems would normally be seen as trouble making, whining, and so 
forth. However, when the goal became problem-finding, the same idens were 
seen in a different light. 

Second, the compimy agreed to create probleni-solving teams to work on 
stibsets of these problems. Each team would include secretaries, engineers, and 
people in customer support and nranagement — people who had a chance to 
work together at the problem-soKing workshop but rarely worked together at 
any other time. In addition, the teams met multiple times and met during work- 
ing hours, so the\- had the time and the incentive to reflect and work, 

I am not sure iiow useful my ideas were to the compan\ , but the exp(Mience 
of working with them was ver\' valuable to me, I elaborate on this point in my 
conclnding remarks, 

CONCLUDING REMARKS 

At the beginning of this chapter, I noted that problem-soKing was heavily 
knowledge dependent and then asked the following question: ''Given the im- 
portance of specific knowledge, sliould programs that attempt to teach thinking 
and problom-soKiug focus primarily on relevant knowledge rather than on gen- 
f^al skills of problem-solving?'' My work with college students on the IDEAL 
mod(*h and my work with the company that wanted to improve productivity, 
helped me clarify how general strategies for problem-solving can be helpful, 
Thevhelp people* notice problem,s and gain access to knowledge and beliefs that 
thcv othcMAvise mav have ov(*rlooked. This greater access helps people activate 
knowknlgc* that allows them to Ik* more creative and that impacts their attitud(»s 
and beliefs about problem-solving. Two important belic^fs are that problem- 
solving is an ongoing process that requires continual learning, and that it can 
b(» beneficial to id(MUifv potentially solvable problems. If problems are not iden- 
tifi(»d, it is unlik(»lv that thev will be solv(»d. 
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My experiences with the company also helped iiie question some ap- 
proaches to problem-solving workshops that I had never before questioned. In 
particular, it made me aware of the need to iisk about the composition of the 
groups involved in workshops. My work with the company could have included 
only the engineers, or only the managers, and so forth, I suspect that this would 
lia\'e reduced many of the benefits of creating working teams that included 
people with a variety of relevant perspectives. With this thought in mind» it is 
interesting to note that we often have principals' workshops, superintendents' 
workshops, and so forth. Are we limiting the effectiveness of our instruction by 
selecting limited groups of participants? If our goal is to help an organization 
improve, our leaders need to gain a respect for the varieties of knowledge and 
experience tluit exist in their settings, and they need to leani strategies for 
bringing these different resources together to find problems and opportunities 
and solutions. And since "wisdom canH be told" (Gragg, 1940), potential leaders 
need to experience the hr'uefits of tliese collaborations rather than simply be 
told that they are good. 

M\' exi^erieiices working with the company that wanted to improve pro- 
ductivity* also prompt me to raise questions about the nature of the content 
knowledge that we attempt to teach our future educational leaders. What 
should it include? Based on my experiences, it should include a hea\y dose of 
information about the luiture of learning and change — not only with respect to 
organisations but with respect to individuals. For example*, it seems important 
to help our future educational leaders understand that the dccelopment of ex- 
pcriisc is always a r(K*k\- road tluit involves periods of feeling clumsy, and that 
this applies to ,stud(Mits, teachers, and themselves. And it seems important to 
help our future educational leaders understand why people v\ith different types 
of life experiences can be viiluable to consult — they will often have imiquc* per- 
spectives on ]')rc)l)leiiLs that v\ill escape the attention of others. 

I would ver)' nmch like to see the results of research projects that attempt 
to compare, the effects of tvpical "similar persons" problem-solving trainingvvith 
training that involves people from many different facets of the coumumity, and 
that either do or do not help people understand the personal strife involved in 
attempts to develop expertise in new domains. My guess is that particular types 
of understandings and experiences can help future leaders learn to value and 
cremate* the kinds of collaborative groups and netvvorks that provide multiple per- 
spectives on problcMUS and supply ongoing feedback and energs* for change. 
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1 1 Apprenticeship in Problem-Solving: 
Extending the Cognitive 
Apprenticeship Model 



Nona A. Prestine 



Ono of the i)riinan' tvnets of recent research on coirnitK c* learning theories lius 
been the emphasis on tlie inextricable hnk het^veen knowleclj^e and the context 
of nse. In c*ssence, it is tliis interconnectcdness, expressed b\' the term "situated 
eojinition." that under^iirds nndersUmdings of the teacliing-leaniing process 
and reconnnenchitions for instructional design and deliven'. "We now recognize 
that skills and kno\vl(»clge are not independent of the context — nicntah physical, 
and scK'ial— in which they are used. Instead they are attuned to. even part of 
the environments in which the\' are practiced. A new challenge for instniction 
is to develop wa)'s of organizing leaniing that permit skills to he practiced in 
the environments in which they will be used" (Resnick, 1989, p. 3). 

A variet\ of instructional niodels hav e dt^x ejoped from this basic social con- 
strnetivist ti*not of situated cognition, including cognitive apprenticeship (Coh 
lins, BrowTi, & Newman. 1989), anchored instruction (Cognition and Technol- 
og\' Ciroup at Vanderbilt [CTCA^h 1990), reciprocal teaching (Palincsar & 
Brown, 19S4, 19cS9), and guided, cooperative leaniing (Brown & Palincsar, 
1989). Precepts undcrlving these approaches have been uppncd in teacher edu- 
cation (Fosnot, 19S9; Shuhnan, I98T), continuing professional education (Cerv- 
ero, 19S9) and, most recently, educational administration prei)aration 
(Prc^stiiie & LeCIrand, I99I). Specifically, in the latter, it has been argued that 
an application of the cognitive apprenticeship model holds much promise^ for 
redesigning and reconstituting administrator preparation programs in congni- 
with cognitive learning ideas. At the individual course or instnietional 
cognitiw learning precepts argue for teaching the procc^sses experts use 
to handle complex tasks by externalizing the cognitive and nu»tacognitive pro- 
cessc\s usually carried out internally and using instructional methods that em- 
phasi/e active, scKial, and authentic learning experiences. This tN'pe of instruc- 
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tional deliver)' allows students to lncoq)orate and internalize new knowledge 
into prior knowledge structures (schemata) and promotes biowledge accessibil- 
iW for future problem-solving in novel contexts. At the programmatic level, cog- 
nitive apprentic-eship implications include the fonnation of practitioner cohort 
groups, flexible time schedules, differentiation in residency and course recjuire- 
ments, and coherence of progression in the sequence and content of 
coursework (for a more detailed discussion of these implications, see Prestine & 
LeGrand, 1991). 

While there appears to be some validit)' in appKing cognitive apprentice- 
ship ideas in profossioniJ preparation, other concerns have remained problem- 
atic or at least unexplored. For the most part these concerns center around the 
largely ambiguous, uncertain, and uncharted nature of administrative practice. 
For the practicing achuinistrator these are the all-too-(\\mUiar "unfamiliar situa- 
tions where the problem is not clear and there is no obxious fit between the 
characteristics of the situation and the available body of theories and tech- 
niques" (Schon, 1987, p. 34). Prescriptive, fornmlistic, and preemptive organi- 
ziitions of knowledge have little applicability* in such ambiguous and complex 
contexts. Moreover, tlie genenilizabilit\' of knowledge stnictures is usually in- 
sutTlcient for transfer across differing problem contexts. Thus, the lack of well- 
defined problcMus witnessed in die practitioner context prechides die a priori 
identification of relevatit knowledge structures that can be readily transferred 
across the possible representations of problems as they occur in the contexts of 
{)ractice. Rather, practitioner knowledge must luwe "significant context- 
dependent variations*' that will allow^ for flexible use in 'messy' application 
situations" (Spiro, Coulsou, Feltovicli, & Anderson, 1988, p. 375). In odier 
words » if set stnictures of knowledge needed in practic^^ cannot be predeter- 
mined across possible applications, then it becomes imperative to focus on hoic 
knowledge is used in practice, rather than on what the know^ledge structures 
are. 

Framed in this manner, the question for preparation programs becomes 
oMe of how the acquisition of knowledge stnictures amenable to flexible use in 
practice can bo facilitated. What basic assumptions undergird a cognitive-based 
\iew of practitioner preparation? How can the interaction between and interde- 
pendence of knowledge, process, and context in the probiem-soKing activities 
riiat characterizes administrative practice be better understood? What instnic- 
tional designs and methods will Aicilitate knowledge accessibility and transfer 
in novel problem situations? In a field of study characterized by ill-dcfiued and 
constantly shifting problems <)rpractic(\ liow does a conception of expert prac- 
iicv as knowiedgc^-iivuse affect preparation programs? What implications does 
a coiistructi\isl view of knowledge creation hold for redefining the relationship 
betsv/^on eckicational adniiiiistration programs and the* practitioners' world? 
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ASSUMPTIONS ABOUT PROBLEM-SOLVING, APPRENTICESHIP, AND 

EXPERTISE 

T\\c rrconcvptnali/ation of educational acliiiinistration prt^paration ])ro- 
Uraiiis pu sciitril in this chapter is iVaincd around three basic assumptions: on 
thinkin<i as a hnictional (effort to solve* |)roI)len\s; on (Icvclopnicni as an ai)prcMi- 
ticeship in which intellectual tools are used in active, social and cMicnlturattnl 
contc»xts with p(»ers unci exp(»rts; and on cxpcHi.sr as a fl(»xil)le reconstruction 
and use of kno\vl(»(ltj;(» schemata in !iov(*K context-spc^cific problem situations. 
Tlu^se assumptions warratit luiilicr discussion. 

Thinking as Problem-Solving 

The conceptuali/ation of thinking as problcMU-soKing is both eonsist(*nt 
with and an ext(^nsicM\ of the basic t(*nets ofcoj^nitive learning theoiy. The con- 
sistcMKV is gnMnuhul in a view of thinking as an active, social, context nali/ecl 
and nieaninghil action, not as a ])assive, isolated, and barren possc^ssion of nu*n- 
tal objects or pnrc^pts. 

TIk* piiipose of eognitio)! is not to produce thoiiiihts hut to piidc int(*IIij;t-iii 
iiitcqx rsonal and practical action. A prohkMn-sohiug approach places pii- 
macv (Ml pcopl(»'s attcMiipts h) noj^otiatc* tlu» stream oi life, to work arcaind or 
to transfortn proI)I(Mns that CMiu*rg(» on the route to attaining diverse goals oi' 
lifcMHogoff, H)9(). p, 9). 

This conceptuali/ation of tlnnking as prol)len\-sol\ii\g emphasizes the critical 
(*lement ofcontext of use or action and is cotigruent with cognitive* understand- 
ings ofthe situated natiux* ollcarning, problem-sol\ing» and understanding (Rr- 
sniek. 1987). 

Yet. conc*eptnalizing problcMTi-soKing simply as situated cognition is liiu- 
iting. Situated cognition is often present(*tl as basically a on<»-(lirectional. linear 
approach to tla* t(»aeluug/l -aning procc^ss that views meaningfuh hence* iisable, 
knowl(*dg<» ae(|uisition (and. In' iulerence^ latc*r knowledge accessibility) as an 
(mkI prodjict of (oguition in cont(*xt. This would secern to characterize and \)v 
cjuitc* appropriate for school Icaniing, \\h(*re j)r()l)lems aro rc^asonably well de- 
fined (or at I(*ast deHnabkO and finite; wlu^c the* context is bonnded, knowable, 
stable*, and supj)ortivc»; and wh(*r(* aehi(*vc*m(»nt of levels ol inasters" is verifiable 
with progressive and id(»ntifiable benchmarks of success. This would also se(*n\ 
to characteri/(» and b(* appropriate* for cc*rtain well-defined problems ofadnun- 
istrativ(» practice. 

Hc*c()gnition of flu* linntations of this use of situated cognition is made only 
lo point out that the* circuinstanc(*s and stakes of probleu^soKing activities vaiy 
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across contexts. Scliool Icuniing experiences, e\'en tliose deliberately con- 
structed in accordance v\ith situated cognition principles, as well iis experiences 
with well-defined problems of administrative practice, simply are not reflective 
of the majorit)' of the ambiguous, complex, and context-specific problematic 
situations of practice (Schon, 1987). 

In a focns on practitioner experience, the level of complexity' and the rela- 
tionship of the context to the problem and individual become significantly dif- 
ferent from the more prevalent school-related uses of situated cognition. From 
a practitioner perspective, context "refers to a relationship rather than to a sin- 
gle entity-. For on the one hand, context connotes an identifiable, durable frame- 
work for acti\at}\ with profjerties that transcend the ex^perience of individuals, 
exist prior to them, and arc entirely beyond their control. On the other hand, 
context is e^xpcriencc^d diflercntly by different individuals" (Lave, Murtaugh, & 
de la Rocha, 1984, p. 71). It is the latter point that is cmcial to this discussion 
because the context experienced is constituted by the mind. "Meaning and con- 
text are not elements that can he handled separatclv' or derived from adding 
elements together Context is not so nmch a set of stimuli that impinge upon a 
person as it is a vveb of reflations interwoven to form the fabric of meaning*' 
(RogolT, 1982, p. 149). This suggests that the practitioners problem-solving ac- 
tivity' itself is an active constniction of the "mind in society" (Vygotsky, 1978). 
It is dialectically constituted in that the miiul problem, and context mutually 
create, interact, and change or restructure each other. What diis suggests is that 
not only is *'all knowledge . . . a joint construction of the mind and the situation 
in which die mind finds itself confronted with a problem" (Lampert & Clark, 
1990, p. 22), but that die problem is also a joint constniction of the mind 
(knowledge structures and processes) and the context: and, die context a joint 
constniction of die mind and the problem. 

In well-stnictured domains such a diaU^etic is miniuiized and the problem- 
solving activity^ follows a relatively prescriptive and straiglitforward path. The 
problems arc recognized as definable, bounded^ and solvable units: there is a 
direct and identified correspondence* between a codified knowledge biise and 
the problem-solution process: and the context is stable, uniform, and not of 
significant importance. Achievx^uent of expertise (consummate skill in 
prol)lem-solving) in such domains is determined by relatively clear-cut, nnam- 
bignous, and readily verifiable criteria. Such wcll-stnictured problem-solving 
domains include physics, madieniatics, and chess. Not coincideutally, these do- 
mains also rc^presenl die areas in vvliicli much of die primarv* research on exper- 
tise has taken phxcc (s(*e, lor exampl(\ Chi, Glaser, & Rees, 1981). As (Jlaser 
(1987) has noled, "this picture of (expertise is probablv' biased by die high stmc- 
tured domains in which it has been studied, and the demands of situations in 
which cognitive expc^rtise has bc^en analy/c^d" (p 92). 

Ill-stnictnred domains pr(^s(Mit a much different characteriziUion of the 
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pi ()l)UMH-sc)King activit)' as little is c(*rtain or constant. In ill-stnictnrcnl domains, 
"snrity about right action docs not exist, [audi the choice ol'a seasihle solution 
strateji;)' Ibr a problem is a more* complex t;Lsk than is soKiug a problem ui well- 
stnictnred domains" ( Berliner 1986, p, 13\ The diaUvtic is miLximi/ed as prob- 
IcMus rcMuain stubbornly ill-dc^finecl and messy: solutions are elusive and uncer- 
tain; routinized or a priori identified knowledge* struetun^s and proccssc^s are 
cithvr lacking or iusul'ficicut for the problcuii-soKing activity; and the context 
is complex, ambiguous, and in constant Hux. Aclu(»v(*meut of c*xp(Ttis(* in ill- 
structured domains is difficult to ascertain as its d(»velopment remains relativc^Iy 
uncharted and examination of the route to succc^ss in one* prohlcMU-soKing activ- 
ity will not nc^cessarily provide reliable* luarkers applicable to attaining success 
in the next (Kliegl & Baltes. 1987), Berliner (1986) idcMitifies teaching as om* 
example* of an ill-stnieVirc^d domain; another likc^lv candidate* would api)(*ar to 
be* educational administratiou. 

Development as Apprenticeship 

As discussed lu*re, dc*v(*lopuu*nt focuses on the transitions that allow an 
individual to more eff(*ctiv(»ly define and solvt* problcMus cliaracteri/ed by active 
situations (constantly changing and shifting circumstances), a social milieu 
(otluT pcn)ple who constrain or fonvard progress), and antlu*utic contexts (c*u- 
cnlturat(*d practices and ideas). As a guiding metaphor for this d(*u*lopmc*iU, 
tlu* apprenticeship provide s a me)de*l that is ce)usiste*nt with this ce)uceptuali'/a- 
tie)n: a me)el(*l that leatun^s active* l(»anuTs inve)lveHl with a ce)nunuuit)'()f p(*e)ple 
vvlu) suppe)rt, eballemg(*, anel guieU* tlu* ue)via*s as the*v iucre\isingly participate in 
skilU*d, valueei, ee)ntext-spe*cific pre)ble*m-se)lviug activitv'. These apprc*utic(*ship 
eharact(Tisties recjuirc further clarification and explanation. 

Te) a large e*xt(nU, using the* appreMUice-ship me*taplu)r n^sts heavily on Vy- 
ge)tskiau th(*e)ries of cognitiem and Icaniiug, aptlv and succinctly pe)rtrayed by 
the phrase "mine! in sexietv.'' Brown and Pal incsar (1989) provide acogent sum- 
maiy e)f this ce)ueept: "\Vge)tsky argu(*d that thinking is a sex-ial aetivit)', initially 
shared betvvccu people* but graelually iut(*mah/tHl te) r(*api)ear again as an indi- 
vielual achieve me* nt. For Vygotskv; iudivielual thinking is essentially the re- 
e*uaetmeut by the indiviehial of cognitive pr()ce*sse*s that vve*re e)rigiually expcri- 
e'nce*el in se>cie^t\''' (pp. 39f>-!i97). ('ognitive el(*vele)pnK*ut, then, is ehuractc*ri/.e*d 
by tlu* le\inu*r's active inve)lvenu*nt in a sex ial preK-e^ss e)f appre)priating the u(*c- 
e*ssa!y inte*lle*ctual te)e)ls, seK^al skills, anel cultural uuele*rstaudings that will late*r 
be*ee)nu* inte*rnalized. Such ai)preipriatie)us e)cenr in pre)l)l(*ui-se)lviug activities 
bevause* i)roble*m-solviug en-enrs in what Vvgotskv (1978) tf*rms the* l(*anu*rs 
/.e)iu* of pre)ximal eleve»le)pment. 

Tlu* zoat* e)f proxiuuil el(*veIopnuMit is tiie distance* hefw(H*n tlie actual (I(»v(*|- 
opnu-ntal le*v(»l as detiMiniiUHl hv iiuli^ju^ntliMil pr()l)lrm .s(»/rifig and tlu* 
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of potcMitial (Icvelopnient as determined through prohlein ,sol\ing under adult 
[or exi)crt) guidance, or in collahoratiou with more capable peers. (Vygotsk\; 
1978, p, 86, oiuphiisis added) 

From this perspective, probl(MU-sol\ing is a profoundly social learning process 
encapsulated within and inseparable from the larger cultural context in which 
it is experienced and practiced 

The apprenticeship metaphor also provides an appropriate connection to 
ideas of expertise. Traditionally and historically apprenticeship was seen as the 
model for professional development of novices that culminated in ''master" or 
expert status. Interest in studying the idea of expert practice and the develop- 
ment of expertise in a variet)' of human activities has gained momentum (see 
Chi, Glasen & Farr, 1988; Chi et al.. 1981: Lesgold. 1984: Lesgold. Rubinson, 
Feltoxich. Glasen Klopfen & Wang. 1988; Schooler & Schaie, 1987; Scribnen 
1984), Only recently, though, have researchers turned their attention to the 
study of the development of professional exj)ertise. In a comprehensive review 
of research of this area, Kennedy (1987) identified four conceptions of ex- 
pertise: 

1 . As technical skill 

2. As the application oftheorv- or general principles 

3. As critical analysis 

4. As deliberate action. 



While all four have some basis in empirical research, the first two views of ex- 
pertise as technicid skill or application of genend principles are rather limiting. 
Both assume (1) that expertise entails possession of a rather narrow and pre- 
scriptive body of how-to knowledge developed by others and transmitted intact 
as directives for achieving expert practice; (2) that relatively narrow parameters 
of variability in problem-solving context exist. This tj'pe of expertise has been 
termed routine (or conventional) expertise (Glasen 1987, citing Hatano & Ina- 
gaki, 1983), "Routine experts arc outstanding in terms of speed, accuracy, and 
automaticit)' of performance, and constnict mental models convenient for per- 
forming their tasks, but they lack adaptabilit)' when faced with new kinds of 
problems. Repeate d application of a procedure, with little variation, probably 
leads to routine ex]x^rtise'' (p, 92), 

This technical-rational inteq)retation of expertise is valid only if one holds 
that expertise is singularly constituted by possession of a body of specialized, 
invariant declarative knowledge (Sluielh 1986) that can be directly applied to 
well-defined problems in relatively stable contexts, (For an exemplar)' instance 
of this interpretation and its application to teaching, see Welker, 1991,) Yet, as 
Kennedy (1987) noted, this conceptualization does "not address the compli- 
cated judgments involved when practitioners adjust general principles to spe- 
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cific circumstiinct»s, select the most appropriate principles from sewral that 
;ippK\ or iiuM'ge multiple applicable principles into a single integratcul formula- 
tion'' (j). 143). W'liile an adccpiatt* explanation of expertise in soKing well- 
clednecl problcMns, sucli liniitc^d conceptions of expertise eaimot ackln^ss tlie 
c ouiplex and interactix c* realities of problem-soKing aeti\ities invoKvcl in umcli 
ol the antbentic administrative context and cnltnre. This txpe of expertise, call- 
ing for critical anaKsis and deliberate* action, has becMi termed 'adaptiw." 
"Adaptive expertise* re(juirc*s variation and is enconraged by playful [and prob- 
lematic! situations and in cultures wlicre tnidcrf^ianditi^^ w lalued alon}i uiih 
efficient pcrfonmrnco^ (C.laser, 1987, p. 92, emphasis added). 

Adniiuistrati\(* (expertise- would s(»em to invoKv an amalgamation of all four 
eoncc*ptious with special cMuphasis on critical analysis and delilxTate action. Ex- 
pertise tluMi b(*eouies the proc(*ss ol critically anaKyJng and acting on problcMu 
situations by actively and Hexihly reconstructing propositional and procc^dnral 
knowledge structure's within a context of use. Using this conception of c^xpeiiise 
allows that tlu^ expc»rt practitioner does develop an autouiaticity in responding 
to well-defined or frecjuently encountered problems and to those that e\olve 
and aceunuilate over time into a body of routine problems of practice {I^Hth- 
wood, 19S9, 199 1 ). Howe\ en this autouiaticity is not to be confused with a mere 
rott* application of prescribed direeti\ es Ihr practice. A deeper lewl of cognition 
and understanding is implicit in this conceptualization and is consistent with 
Schous (I9S7) idea of rellection-in-actiou, Shnlmans (1986) use of wisdom of 
practicc\ and Soltis* (1990) conception of kuowk»dge-iu-use. In this euliauced 
and expaud(*d iuteipretation, professional expertise becomes 'making scmse of 
w hat is going on and critically seeking its improvement rather than [a siugidar] 
knowledge* of how to do somc*tbing in particular" (Soltis, 1990, p. 320). 

Ciiven this conceptualization of pmfessional expertise, it becomes clear 
that it can be acquired only by engaging in apprenticelike appi'oaches, invoKiug 
probI(Mn-sol\ing acti\ities (or at least problem-solving siunilations) that arc situ- 
ated in time and context and oriented towaul action. The eognitw'e apprentice- 
ship (Collins (*t ah, 1989) is designed to give novices this opportunity' to ob- 
sen e, engage in, aiul discover the kind of knowledge-in-use that characterizes 
expert performance. E\*eu the tvpologN' of methods (nuxleling, coacliing, seaf- 
fokliug, articulation, reflection, and exploration) presented in the cognitive aji- 
pv(»ntieesbip model suggests a progression that corresponds with the lour con- 
ceptions of expertise discussed earlier. 

The first three apprcMitieeship luc^tbods include modeling, coaching, and 
scal foldiug. These* provide the learner with the most support and guided partic- 
ipation in knowledge arcMs with which they an* unfamiliar The methods of 
modeling, coaching, and scaffolding seem most viable and appropriate* for ac- 
(|uisitic)n of the teobnieal or prtKwlnral knovvh>dge and the basic priiu iph^s or 
abstract tlieoric^s of the knowledge domain. Tlic^sc* nu^thods provide* orgaui/;i- 
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tiOTUil sclieiuata or teinponin- models to be used as scaffolds while new knowl- 
edge gained from the social interaction is internalized. The next t^vo methods, 
articulation and reflection, are designed to help learners gain conscious access 
to imd control of their own knowledge structures, reasoning processes, and 
problem-soKing strategies. The growing independence of the learner means 
that a priori exteruiil stnictures need no longer dictate paths or provide direc- 
tion through problem-solving activities. The learner now is gaining indepen- 
dence and reflective master)- in problem-solving activities that allow him or her 
to engage iu more independent critical analysis and decision making. What has 
been learned through collaborative social interaction and social construction of 
knowledge, hallmarks of the first three methods, has now been intenialized and 
individual ovvTiership established. The last method (exploration) is action- 
oriented and looks for complete leanier independence and autonomy in flexibly 
reconstituting and reconstructing existing knowledge to define and formulate 
problems to be solved as well as engage in expert problem-solving processes. 
At this stage, probleui-solviug activities are marked by the self-regulation of 
cognitive processes "manifested by proficiency in technicjues of solution moni- 
toring, by the allocation of attention and by sensitivit)' to infonnatiouiil feed- 
back' (GUisen 1987, p. 91). 

Expertise as the Flexible Reconstruction of Prior Knowledge 

In examining the diagnostic practices of physicians, Shulman ( 1988) noted 
that evidence of ex-^^ertise appeared to be definable only in a context of use. 
The implication of the situated nature of expertise is, then, that the question 
of importance concerns not '\vhat" stnictures of knowledge might be said to 
constitute ex-pert kmovvledge, but *'hovv" prior knowledge stnictures are used in 
expert practice. To this Lampert and Clark (1990) add that "knowing how ex- 
perts stnicture their thinking about a problem tells us little about how thev- use 
those* knowledge stnictures in practice , . , [this] cautions us to pay attention to 
how experts acquire whatever knowledge might be said to characterize their 
thinking about the problems of practice" (p, 22). What this suggests is that how 
knowledge is acquired will affect its later accessibility and transferability or ap- 
plicabilit)' to novel and context-specific problem -solving activities. While the 
use of prior knowledge is verv' nuicb evident in ex-pert performance, the abilit)' 
to access and apply it remains 'Very much a matter of how the knowledge and 
skill [were] acrjuired ' (Perkins & Salomon, 1989, p, 22). 

The cognitive apprenticeship ino(V^l addresses this trans ferahilit)' concern 
by suggesting that through externalizing expert cognitive processes that arc nor- 
mally performed iiiternallv' and situating learning in a variet)^ of contexts of use, 
the new knowledge is more meaningfully incorporated into the learners ex- 
isting sclieuuitii and that this then promotes aceessibilit)* for future problem- 
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soKing in novc^l contc^xts (Collins ct al., 1989), Yet this process of externalizing 
ex])ert cognitive processes, even as llie\' occnr in the context of practice, is dil- 
fieult to achiex'c. It wonkl seem more likely that snch a process conlcl be acconi- 
plisiied in discrete, welKstnictnred knowlc^dge domains where snch cognitive 
prohleni-soKing patlis are relatively straightforward and identifiable (e.g,, 
teaching nniltiplieation) and wonld hv less likely to occnr in more complex and 
ill-stnietnrcd knowledge domains (e.g., interpreting literatnre). 

Stndies ofproblcMn-soKing bv both novices and experts have* consistently 
shown that "problem represcMitation is const rncted In' the sob er on the basis of 
domain-related knowlc^dge and the organization of this knowledge. The natnre 
of this organization ck^termines the cjnalitv completeness, and coherence of the 
internal representation, which in tnrn detennines the efficiencv of fnrther 
thinking" (Ctlaser 19S7, p. 84\ \\1iile I agree in part with this representation, 
the assnmptions abont problcMn-soKing, apprentic(*ship, and expertise con- 
stnicted in this chapter snggc^st that this representation is too limited, too linear, 
too passive, too siniplifi(*d. Snch a concei)tnalization ma\^ well characterize re- 
search focnsed on exj)c»rt problem-soKing in well-stnictnred knowledge do- 
mains and condncted nnder laboratory' conditions. It wonld seem less nsefnl 
for knowledge accpiisition in ill-strnctnred domains and problem -solving in the 
context of professional practic(\ \\1;ile the relationship bct^veen prior knowl- 
(»dg(* and the problem rc»i)rescMitation is significant, the interrelatedness and the 
dialectical natnre of the* mix ol* problem, contcvxt, prior knowk^dge, and wgni- 
tive processes, inehiding aff(*ctive and social componcMits. are of ecjnal impor- 
tancc\ 

Based on the assmnption pr(*s(Mited in this chapter the rok* of prior knowl- 
edge* stnictnrc*s in a problcMn-soKing activity' is more aptK* vcprc*sented as a part 
of the dialectic of the* problem-soKing nctixity rather than the sole determiner 
of its course. "We recognize, actively select and snbjectively interpret only part 
of the vitst array of information to which wc are exposed. Accjnired knowledge 
determines in paii the selection of items and elements for inchision within the 
problem sj)ace" (Hover, I9S7, p, 132, emphasis added). Prior knowledge^ not 
only inllnences perception of the problem-solving activity bnt is itself alfected 
and changed by the problem context. Soltis (1990) snggests this interactive pro- 
cess in his eonceptnalization oi' professional knowledg(*-in-nse. Using knowl- 
edge* in a problem-soKing aeti\it\- bewmes "an occasion for the reecmstniction, 
reorganization, and transformation of one's fnnd of knowledge, , . , There is a 
dvnamic, creative, transactive, and contimions qnalit)' to the growth of {)ersonal 
knowledge and onr abilitv to act effectivc>ly in tlu* world in the pnrsnit of onr 
pnqx)ses. This kind of knowledge-in-nse is cnnmlative not in some simple addi- 
tive way, bnt organically and transfonnalionally" (pp. 320-321). 

In ilbstnictnred domains wlierc anibignit)' and compk*xity abonnd, where 
rontine and fornmlistie |)rc*seriptions fur practice* are minimally eff(*ctive, and 
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wlicro tho contexts i)f probkMU-soKinf^; a(*ti\iti(*s aw unccrlaiii, coiisUmtlv 
shifting, and vot of paramount iniportanc(\ c\pc*rtis(* will in pail he a function 
of the* coniploxit}' ol tlic network of rc^lationsliips among existing kiiowU^dgc* 
structure's (Lcithwood, 1991) and the ahilitv to control the process of flexibly 
rt'constnicting and reconstituting the relationships between schema n^prescMi- 
tations. 'Monolithic representations of knowledge too oftCMi leave their holders 
lacing situations for which their rigid 'plaster-casts' sinipK do not fit. The result 
is th(^ often heard complaint of stndcMits: A\*e weren't taught that/ By which 
the) mean that tluy werc-n't taught exactly that. They lack the abilit\' to nsi» 
their knowk*dge in new ways, tlie ability to think for themselves" (Spiro, \'is- 
p()(»K Schmitz. Samarapnngaxan, & Bocrger, 1 987, p, 180), Such knowledge 
then becomes knr)wledge that is built for use, not for imitative reproduction 
in artificial and inauthentic school settings (Uesuick. 19S7), It is the inherent 
meaningfulness and acci^ssil)ilitv of such a complex network of rc*Iatiouships 
among knowledge schemata that provide a ncvessai^ first stc^p toward the de\c*l- 
opnient of expertise. As Brown aiul Paliucsar (I9S9) point ont, if the leanier 
'has not establislu*d owiKTslup of that knowledge that would afford him or her 
flexible access" (j), 394) to modi I v or reconstruct it at will, then such knowledge* 
is neither accessible nor usable. 



IMPLICATIONS FOR EDUCATIONAL ADMINISTRATION PROGRAMS 

The* conceptual framework prescMitc^d has Ix^cn (k'V(»lop(*d around assumj)- 
tions din^ctly tied to situated cognition prc^cepts and the cognitive* apprentice- 
ship model: of thinking as a functional and goal-diixrted c^ffort to solv(^ prob- 
lems and of (k*\(»lopm(MU as an appronticrship in wdiicli intellectual tools arc 
nsed in an active social and encnlturated content with pecMs and expcMts, 
Through the intc^gratiou of recent cognitiv e research on expertise and adx'auced 
kuowU^dge acquisition and use in ill -s tinctured domains^ tlie boundaries of tlu* 
cognitive apprenticeship model are expanded to more* adequately acklress un- 
derstandings of advanced knowledge accpiisition and, especially, the* ckvc^lop- 
nieut of professional expertise. Professional expertise emergens as an amal- 
gamation of ()oth routine* and adaptive expertise, incorporating tlu* use* 
of procedural, how*-to kuowk^dge for routine* (\vell-defiue*d) tasks, but (Mn- 
phasi/.iug the* alality U) critieally access and flc^xibly reconstruct and use* prior 
knowlcHlge in noxc^l, cont(*xt-spocific, and action-oricntc*d (ill-dofiued) problem 
situations. 

What is propos(*d Ikmc is a franu^work for reconecptuali/ing c*dneational 
aduiiuistratiou programs guided b\ the assumptions de\ eloped for problem- 
solving, aj)preuticeship, and professional exp(Mlis(\ Although thi* implications 
are diseusscHi sc^parately uudcT tin* three* concept headings* it should be under- 
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st(K)d tliat this is clone onk for heuristic piiq')oses. Ail three eoneeptions are 
intertwined, interdependent, and interactive. 

Problem-Solving 

One of the difficrihies in using prohlem-soKing ds part of a framework for 
discussing the educational administration program is that it sounds so grim. A 
certain stigma htis been attached to "problems" that imphes a difficult}' or issue 
in a situation that should not. under more efficient and effective management, 
be present. Yet. problem-soKing ac1i\ities are in fiict oppoilunities and need to 
be viewed as such. Only in problem situations are we challenged^ our minds 
engaged, knowledge restructured, creativity' evidenced^ artistrv* shown, and 
growlh enluuu (Hl 

Educational administration, as a field of study, fits the description of an ill- 
stmcturedknovvletlge domain. Unilateral routinized directives for practice are, 
at best, of limited \\ti\\W for a practitioner context characterized by ill-defined 
problems that often do not have clear-cut solutions, or present multiple solution 
paths with minor changes in the problem recjuiring major changes in the solu- 
tion. Formalized, didactic approaches that emphasize one best way or one per- 
spective are inappropriate in most cases. What is needed are multidimensional, 
inultifaeeted perspectives emphasizing the interconnectedness bet^veen difTer- 
ent aspects of domain knowledge. ''Instead of using a single knowledge struc- 
ture . . . multiple knowledge precedents will need to be applied to new situa- 
tions. Under conditions of ill -st met u red complexity, single approaches provide 
insufficient coverage" (Spiro et al., 1987, p. 184). 

At the individual course level there already exists some cm icx)u raging evi- 
dence of uses of this approacii. Most notably, Haller and Strikes (1986) iutro- 
duetorv- tc\\t for educational administration examines administrative problems 
from social, legal, and ethical perspectives using a case-presentation format. As 
well, Bolman and Deal's (1984, 1991) use of "reframing" and Morgan's (1986) 
more expansive and inclusive "images of organiziitions" are ways of approaching 
and understanding organizations from multiple persjx^ctives. These examples 
of the use of a multidimensiond approach allow students to gain a diversified 
repertoire* of ways of thinking about an abstract conceptual topic. This same 
approach can be expanded to other courses as well. In flict, multipU*- 
perspeetive approaches may be enhanced when instmctor-designed, rather 
than text-dependent. For example, an introductory' research course* was de- 
signed around a multiparadigmatic approach. Using the functionalist, inter- 
pretivist, and critical-theorv' paradigms, research design and methodology w^e re 
explored emphasizing the* multiple beliefs about and mc*ans and methods of 
systematic impiirv'. Following tin* pr/'cepts of the cognitive* apprenticesliip 
modc^l, instruction vv;ls designed to r.ttenct first to a holistic understanding of 
the paradigms l)efore exploring the ^mrticulars of each. 
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Case-based rnstniction is particularly amenable to this multiple- 
perspective approach and "encourages students to articulate their own practice- 
based knowledge and problem-solving efforts to generate a dialogue between 
theon- and practice'* (Prestine & I^Grand, 1991. p, 76). A case-study approach 
fiicilitates the integration of practical and abstract knowledge. The intent is not 
to arrive at a "right" answer, but to allow students to flexibK' reconstruct theoret- 
ical and practical knowledge and to reflectively experience knowledge-in-nse in 
safe simulations of practice. The use of an instructor-designed Ciise-study guide 
is most helpful as an initial scaffold for students in becoming flnniliar with a 
reflective and critical analysis of cases. An important and distinguishing feature 
of the case method in this model, as with the cognitive apprenticeship model, 
is that the instnictor first overtly models the caiie-anaK'sis process, articulating 
and externalizing internal tacit knowledge stnictures through use of the piide. 

The use of ctise-bascd instruction is not new and is even considered foun- 
dational in professional preparation fields such as business administration. In 
educational administration, i\s well, instruction in the use of case studies has 
been widely and enthusiastically advocated (see McConnell, 1991; Silver, 1986) 
and st^veral anthologies of ciise studies in echicational administration have re- 
cently been published (see Ashbaugh & Kasten» 1991: Kowalski, 1991). Yet, 
what is advocated here for ctise-bttsed instruction is somewhat different. Tradi- 
tional ease-study methods certainly can be used, although an instnictor- 
d(^vc^loped guide bttsed on cognitive precepts is probablx* preferable^ to the re- 
cent introduction of "instnictor s manuals" appended to such texts. 

What is advocated here is die use of student-generated case studies from 
experienced "critical incidents." These are beneficial for a munber of reasons. 
First, the importance and the realit)' of the practitioners world is firmly estab- 
lishc^d within the chissroom context. As Friedson (1986) noted, "To assume , , . 
that textbooks and other publications of academics and researchers reflect in 
consistent and predictable ways die knowledge that is actually cwcrcised in con- 
crete human settings is eidier wishful or naive'* (p. 229). In essenct\ such an 
exercise eoniniunicates to die student, "What you do and experience is im- 
portant and valued in this setting/' Case-study writing also forces students to 
critically assess and reflect on an incident experienced from practice and to take 
note of the important particulars of the case. By sharing diese case studies in a 
small group, students become aware of insights and perceptions diat may not 
have been part of their original framing of die problem. A communal sharing 
of each groups efforts servers as a fonnii in which ideas may hv viiiiquc^d and/' 
or clialkMiged. Students might also be asked to "reframe*' their citsc^s through 
die multiple theoretical perspective's developed \\idiin the class. This reframing 
exercise allows die instructor to assess the students knowledge-in-use (evidence 
of the* rc^stnicturingand reconstituting of prior knowledge stnicturc^s) as well as 
tlu» student s zone of proximal devek)pnient (that which the student can coni- 
pl(^U*ly do only with the aid of those more skilled). 
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Another stRMijrih of this t\pe of citse method is that it can encourage the 
rellective exploration of ethical considerations and moral orientations not only 
in thi* simulated practice situations of the citse itself hut also uithin the d\iuuu- 
ies of the group. To encourage this kind of reflection \Wthiu what are set up as 
collahorative decision-niakiug groups, the group and its deliberation procx*sses 
themselves lx»conie the raw material from which a hirtlier Ciisc is crafted. 
(W 'iuchurg [ 1991 ] has described a somewhat similar tactic he uses for reflective 
exauiinatiou of pedagogiciil issues in a teacher education course.) In other 
words, analysis takes place at two levels. First there is a level ol analysis of the 
assigned case itself, whether student-generated or otherwise. In addition, the 
level of analysis is extended to an examination of the group collaborative 
decision-niakiug processes. Was evervone given a voice? Were there nonpartici- 
pauts? If so, whv? Did one person seem to have preference in addressing the 
group? Was leadership deferred because of power positions? Were disagree- 
UKMits glossed over in the interest of ct)mplc»ting tbe task or were they aired? 
This of aualvsivS seems esp(*ciall\ important il we truly seek to develop 
administrators who will promote* a professional climate in schools through col- 
laborative decision-making and shared leadership. As one student, who had 
completed an advanced graduate course in administrative leadership that used 
this t(*chui({ue, connuented in a written evaluation; 

This whole class has been a stniggle because putting leadership-oriented 
pc^ople in a situation where they have to reach consensus is difficult. 1 am 
confident in my abilities to get couseusus with my facult)' and \et ft*el iu- 
effectuul in this class. Is this because I am able to dominate my faculty? I 
iu»ver thought so before but now dcnibt exists. Now I have a better sense 
of how they [the faeultv) feel. I guess I always had my own agenda and 
that s what came through to them. 

The stnfl of c:tse-studv w(^rk is brst when actuallv exp(*rienc(*d. 

Apprenticeship 

Most educational adininistratiou preparation programs are designed 
around a profouudlv misleading idea: that one first acquires administrative 
kuowU»dge and later aj^plies it in practice. In fact, as this chapter has argued, 
kuo\\ledgc aecjuisilion should not be separated from the context of its intended 
use. The apprcMUiceship model offers a promising vehicle for linking knowledge 
acquisition with the context of use by emphasizing the active, social and eueul- 
turated nature of learning in the design of indi\idual course instruction and 
overall preparation program. Through emphasis on the social nature of 
problem-soKiug. guided ecx)perativ(» learning techniques, the formation of co- 
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hort groups* and the deliberate valuing and integrating of students' practitioner 
knowledge and experience, apprenticelikc experiences are specifically fash- 
ioned for students to tie knowledge to context of use. 

The basic precepts of the cognitive apprenticeship model (content, 
method, sequence, and sociology) are used as a scaffold for building a problem- 
solving approach to instruction and program design. Content considerations 
must be inclusive of the different types of knowledge needed for expertise. This 
includes the explicit factual and conceptual] or theoretical knowledge that is 
consensually agreed on and identified with the field of study. This type of knowl- 
edge has dominated preparation programs and, while necessary, is not sufficient 
for the development of ex-pert practice "as it tends to remain inert and untapped 
in problem soKang in the context of practice" (Prestine & LeGrand, 1991. p. 
69). Various typologies of strategic knowledge are also needed, including 
prohleni-solving strategies and heuristics, control strategies for the flexible re- 
construction of knowledge in the context of the problem -solving situation, and 
strategies used hy experts for knowlea^^e acquisition. A problem-solving orien- 
tation uses teaching methods that offer the opportunity to observe, engage in, 
and discover the flexible use of knowledge and appropriate control strategies for 
reconstruction in novel problem-soKing situations. The methods of modeling, 
coaching, scaffolding, articulation, reflection, and exploration, as used progres- 
sively and developmentally in the span of both individual courses and program 
progression, follow a developmental sequence leading toward ex^)ertise. At the 
cnix of the cognitive assumptions discussed is the Vvgotskian concept that 
learning is product of social interaction that is later internalized for indixichial 
use. "The knowledge that will guide expert practice is to be learned in the con- 
text of its application to realistic problems within the culture of actual practice. 
This means that learning is not done in isolation. Other people, including ex- 
perts and novices, are present when tiisks are carried out and knowledge is 
incorporated" (Prestine & LeGrand. 1991. p. 70), 

The apprenticeship model also offers a means of bridging thc^ rift l)et^veen 
professor and practitioner, bet^veen theor\' and practice, by allowing studi^nts 
to remain in the context of their practice while completing the preparation pro- 
gram. Removing students from the context of practice, as progranunatic resi- 
dencv policies require, iinpedes the development of knowWge-in-use. While 
problem-soKing activity in the preparation program may he reflective and 
theory-driven, problem-solving in the practitioner context is under far less con- 
trol. Quite sirnply, the usc^ of theoretical ideas and concepts in intellectual class- 
r(K)m work does not ensure use in an isolated practitioner context without fur- 
ther intellectual effort and support from peers and experts. The demands of the* 
academic and practitioner c^ontexts are different and determine the manner in 
wliich knowledge is used. In the preparation program, possession of knowledge 
is the goal, demonstration is at a private and individual level, and (^valuation 
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is nouiU'gotiahle. In the practitioner context^ however, the primary aim is not 
knowledge itself but action, knowledge use takes plac^ in an intensely social 
and often eonfiietual context, and validity of knowledge use can be a matter of 
public debate. The stakes are higher, the pressure for action is immediate, and 
r(*flective questioning may be taken as a sign of weakness. 

For the practitioner, incorporating significant new knowledge into admin- 
istrative practice involves stress, risk, and time. It requires challenging and 
modif\ing fundan eutal beliefs and established routines that may leave prac- 
titioners feeling especially vxilnerable. confused, and isolated The collegial sup- 
port of tb(^ cohort group and the guidance of experts become critical at this 
time. The apprenticeship period must be a time in which the practitioner is 
encouraged to take these risks and make substantive changes in ways of thinking 
with a saf(*ty net of support, encouragement, and counsel provided by peers 
and more skilled others. For new knowledge to be integrated with existing sche- 
mata in the context of use, the support offered by the apprenticeship model 
may b(* invaluable. 

Expertise 

If one accepts the proposition that expertise develops within the context 
of the practitioners world, then diis suggests important and far-reaching impli- 
cations for educational administration programs. First, and most critical, educa- 
tional administration programs must strive to extend and continue linkages to 
the practitioiKM* far beyond the completion of a degree program or awarding of 
certification. It seems both misgiiided and self-defeating to assume that the 
conferring of a terminal degree or certification signifies totiil mastery or compe- 
t(Mice beyond which further development toward expertise is not necessary or 
of importance. Worse yet, it betrays a callous indifferen';e to practitioners once 
they anr beyond the walls of the academy. Yet the current system encourages 
this rigid separation of professional preparation from continuing professional 
developrntnit. At best, tenuous and limited linkages betvveen professor and 
practitioner are maintained primarily through consultancy services and re- 
search activities. 

What is needed is a deliberate, continued linkage bet^veen departments of 
educational administration and the professional practice* conununity. In es- 
s(»nc(\ (»ducational administration departments nmst expand their horizons to 
assum(» an active* and vital role inclusive* of both initial preparation and career- 
long professional development concerns. A ct)ntinning and collaborative dia- 
logue n(*eds to Ik* (l(*veloped betwe(Mi the two, specifically addressing profes- 
sional d(*velopment concerns and working toward the understanding and dcvel- 
opnunU of (*xpc*rtise during the post-degretVcertification {>eri(Kl. 

To a larg(* extent it nmst Ix* th(* responsibility of the educational adminis- 
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tration program to establish and nurture new connections and linkages to the* 
practitioner. In addition, participation in continuing professional development 
nmst mean luore than just developing new courses lor post-degree students or 
one-sliot in-service programs for administrators. One vision of this future may 
he in an extended apprenticesliip model where educational administration pro- 
grams work to enhance the knowledge creation capabilities of practitioners in 
the professional coninumit\\ Options could include tradiHonah though i*iirely 
used, approaches to joint ventures, like coUahorative action -research projects 
and problem-oriented seminars. Collaboratively planned "reflective opportuni- 
ties" or retreats can be designed explicitly for professionals to share, inteqiret, 
and leani from practice experiences. Through careful guidance and support 
fron^ professors and peers, these reflec^ix'e opportunities can also allow prac- 
titioners to escape from their experience, leading t!uMu to challenge traditional 
assumptions and accjuire new perspectives. 

The collaboratis e nature of these linkages between the practitioner com- 
numity and the univei*sit\' suggest a relationship that is not only beneficial to 
both parties but also a relationship between equals. Educational administration 
departments nmst recognize that a component part of expertise is what Sbul- 
man ( 19S8) calls the "wisdom of practice/' Yet, little is known about what knowl- 
edge constitutes administrative thinking, how professionals Unim and use such 
knowledge, or how the* development of administnitive professional expertise 
is fostered, 

A small but growing body of research on expertise and teacher thinking 
(Clark, 1988: Clark & Peterson, 1986; Eisner, 1985: Feinuin-Xemser & Floden, 
1986: (winuuett & Eiickson, 1988} alreadx pxi,sts. It is perhaps time to extend 
this work to a more serious, systematic, and concentrated look at administrative* 
thinking and (*\idene(* of the dc^velopment of administrative expertise and ex- 
pert practice, Lampert and Clark (1990) point directly to studies focusing on 
the work of personnel managers as signific^ant for informing studies of bow- ex- 
p(*rtise is acquired and u,sed in professional practice: "These studies have found 
that managing the actions and puq^oses of other people involves learning to 
think in ways that are highly responsive to the social details of particular prob- 
lem situations and integrated with action" (p. 22). It would seem reasonable 
that with an extended relationship betwcnm professor and professional, new av- 
(Miues of incjuiiy into administrative knowledge-in-use and the cle\x»lopm(MU of 
professional (»xp(Mtis(» could be accelerated. The field of educational adminis- 
tration would s(*em ripe* for such res(*arch (efforts. 

Finally, educational adniiuistnition rescnircb agendas in gcMieral will be* af- 
f(»cled by practitioner linkages. With profes,sors spending more time listening 
to and working with practitioners, duMr research will \ er\' likely be more reflec- 
tivc* of practitioner eoucc»rns and persp(*ctives. While this may lead to sig^iifieant 
redin^etion of Research agendas, (h(* knowl(*dg(* devc^lopmcMit potential of prac- 
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titioners, a largely untapped resource, should also be exploited in this extended 
collaborative model. Knowiedge-in-use created by expert practitioners in prac- 
tice contexts exists, hut is rarely transmitted to others. This kno\vledge-in-iise 
created by practitioners involved in problem -solving activities within their o\mi 
context contributes to their own personal store of knowledge, experience, and 
expertise but is rarely disseminated to a wider audience. 

Of course, the intellectual problems of attempting to describe, share, and 
develop expert knowledge and expert practice so that it becomes more widely 
avciilable are formidable indeed. Expert practice, especially in ill-stnictured do- 
mains, is never tidy and will be difficult at best to codify. Even appropriate 
language for describing much of it has yet to be developed. Prolonged interac- 
tion, acute and sensitive observation, and open, analvtic dialogue between re- 
searchers and practitioners will doubdess be necessarv'. Yet, a beginning must 
be made. 



CONCLUSIONS 

If one agrcc-s that the goal of learning and instniction in educational ad- 
ministration preparation programs should be accjuisition of generative knowl- 
edge with wide application in novel but partially relattxl contexts, then the 
I'ramework presented here may hold some promise for redesigning preparation 
programs. In the most basic sense, the focus of an apprenticeship-in-problem- 
solving approach for preparation programs is to promote knowledge acquisition 
for later accessibilit)' and use in practitioner problem-solving situations. Such 
knowledge cannot be thought of as being rigidly stnicturcd but nuist be consid- 
ered as intricate networks of relationships among schema representations that 
an* acc(*ssible as needed within the infinite pennutations of the practitioner 
problem context. At present, the possession of such an adaptabilitv' (expert prac- 
tice) comes only widi accumulation of actual field experience? over a consider- 
able period of time, if at alL The apprenticeship-in-problem-solvin':^ approach 
argues that the development of administrative expertise needs to be taken out 
of the realm of haphazard acquisition and made a significant component of and 
focus for program redesign. 

Emphasis on an apprenticeship in a problem-solving approach removes 
the dominant role of isolated, passive, and sterile biovvledge acquisition as the 
primnn* activit\'of preparation programs. The analogs* of the* medical specializa- 
tion versus holistic medicine is apt. The medical specialist focuses narrowly on 
thiit- which h(* or she specializes in. for example, surgery. Specialized treatment 
is administered to a passive patient who receives it. The surgeon-specialist has 
litde interest that the condition being treated exists in the larger context of the 
patient, including affective. scKial. and cultural processes. For the specialist. 
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once the snrgen- is over, interest and involvement are finished. The outcome is 
now up to the patient and hhnd luck — the surgeon washes his or her hands of 
all responsibilit)'. This clinical -specialist model is not dissimilar from the tradi- 
tional approach of educational administration preparation programs. What is 
suggested here is that a more holistic approach is needed — one that recognizes 
that the student consists not merely of intellect hut also of social and affective 
processes; that students will not practice in vacuum^ but in a social context 
\\ith others. There is a need to recognize that professors of educatiouid ad- 
ministration are connected to and a part of the larger profession and the 
practitioner community. This holistic persi>ective suggests that linkages need 
to he forged be\*ond an anm meeting \sith alumni groups or the occasional 
consultive work with, or in-service presentation for a given districts admini- 
strators. 

Conceptualizing educational administration programs as an apprentice- 
ship in prohlem-soKing may also suggest the beginnings of a paradigmatic shift 
from die traditional svstems of thought and organization diat have sen-ed to 
separate administrative practice from professional preparation and have hin- 
dered the development of more educationally constructive ways of dunking 
about all aspects of educational administration. One path such a shift might 
follow involves recouceptualizing educational administration in light of cogni- 
tive learning dieor)' precepts. This is not as radical a diought as it might appear 
at first blush. Educational administration and indeed th^ educational system in 
general have long been dominated by thought and dieorv' from die functionalist 
paradigm. Jncluded in diis functionalist paradigm are fimdamental behavioral 
ps\'eholc)g\' perspectives and orientations about die teaching/learning process. 
Like conce])tions of routine expertise, this perspective may help to define and 
expliiin only die most formalized, routinizcd. and observable elements of ad- 
ministrative practice, while ignoring die novel and interesting, but more com- 
plex and problematic. An apprenticeship-in-problem-solvin;^ approach suggests 
that a plieuonienological or interpreti\ist approach (inclusive of cognitive learn- 
ing theories) merits further examination and consideration as a guiding para- 
digm for educational administration and education in general While die ap- 
prenticcsliip-in-probleni-soKing approach is far from a fully explicated model, 
it may be at least a beginning, perhaps a first thread of a design that will wvave 
togethc-^r in a rich pattern die elements of cognitive learning theories, profes- 
sional expertise, and educational administration. 
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StiKlcMits dcscrihc a uhiciuitous and jarring disjunction when thcv move from 
formal acadcMUic study into the practice of aciniinist ration in schools. Most find 
that they have no strategies or skills for appl\ing what they know to what they 
do. New instnictional methods for professional preparation in educational ad- 
ministration being designed often attempt to respond to these complaints, Cog- 
nitiw ps\'cholog\* atid traditions of experiential learning biiscd on systematic 
reflection form the Inises for many of these innovati\'e instructiouiil techniques 
(Kelsey. this volume; Wagner, this volume). 

The need for these new ap[)roaches to defining and solving problems in- 
creases as society becomes more complex and the problems of schools nuiltiply. 
Concurrently, the confidence socieW places in professionals appears to be wan- 
ing as professionals come iucreasinglv under scrutiny and criticism (Metzgen 
1987: Sclion, 1983). In order to improve student learning, accomplish school 
goals, and win the coufidcMice of those who no longer trust the educated profes- 
sional administrators need problcm-soKing skills that enable them to apply 
knowledge from many sources to the actions they take in schools. Onc^ approach 
to improving the problem-soKiug and actions of professionals during pre- 
scnicc education has come to be known as "reflective practice/' IntcMvst in tlie 
application of reflective practice* to c»dncational administration is growing, but 
specific programs in universities for nurturing the necessary skills during the 
formal education process are rare (Hart, 1990; Kerclmer & King, this \olume: 
Mmpli)', 1990: Ramsey & Whitman, 1989). 

This chapter reports the ongoing systematic study of one such program 
that attcMtipts to develop students' skills in reflectise practice. The power and 
potential of reflection as the principle around which a pre-seuicx^ seminar in 
(Hlucational adnu'nistration could be organized is examined, along with tlu* rela- 
tive success of different elements of the seminar in producing desired out- 
come's. Modeled after the design studio proposed l)y Schon (1987), |)rol)lem- 
based teaching in other professional fields (Ramsey & Wlu'tman, 1989), and 
principles of experiential learning (Bond, Keogh, & Walker, 19S5a), the sciuinar 
calls on expert jiractitioners to coach students through the process of thinking 
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through, developing, and defending an action plan — from problem definition 
to action reconmiendations — as they confront a group of situations in a hypo- 
thetical school. This coaching process focuses on the problems of practice 
(problem-based) rather than on the traditional subjects around which educa- 
tional administration programs customarily are built (subject-based). It differs 
from most case-study methods because it involves multiple c<ises or problems 
engaging the same actors in a single setting, adding a level of coniple.xit)' and a 
need for integration to case-study problem-soKing. The goal of the seminar is 
to nurture reflective practice in students as part of their formal course of study 
and move them toward accepting accountability for their actions as administra- 
tors as tliev mo\'e into the field. 



PROBLEM BASED REFLECTION 

The use of research, theorv; and experience to make professional decisions 
is difficult to teach, yet it substantially affects the quality of professional work 
(Hart, 1990; Ramsey & Whitman. 1989; Townsend, 1989). Tlie idea that reflec- 
tion can be used to tuni experience into learning is not new (Bond et al., 1985b; 
Grundy, 1982; jenks & Murphy, 1979). It draws on extensixe work in cognitive 
psychology (Wagner, this volume; Yekoxich, this volume), classical traditions of 
philosophy and thought about the thinking human being, leaniing and inqnir\\ 
and progressive philosophies of education (Dewey, 1933). A number of explor- 
ator\' approaches to integrating reflection into the pre-service education of pro- 
fessionals rece^ntly have emerged. Problem-b<Lsed, studcMit-centered learning 
draws on these traditions to improve problem identification and enhance the 
creativity and appropriateness of actions. A focus on problem sets in complex 
professional settings rather than on traditional subject matter changes graduate 
professional preparation substantially. It transfers emphasis from subject- 
matter learning to constructions of knowledge tied to practice. 

Educational administration is not alone or e\en a pioneer in this change 
of focus. Architecture, psychotherapy, medicine, counseling, engineering, den- 
tistr)', management, musical performance, business, and other professional 
training programs have applied the methods of reflection to preparation. Schon 
(1983, 1987) outlined nnnierous examples in which reflective practical exjieri- 
ences enhance professional skills or in which professional proble?ns form the 
organizing foimdation of study. Early results of these programs are promising. 
Researchers find that methods l)<ised on reflection about problems dUwod at 
prohlcMU-soKing produce content master\* equivalent to that achieved in rigor- 
ous subject -basc^d iustniction. They also produce superior application, transfer, 
and probleui-soKing in the field (Barrows, 1988; Bransford, 1979, 1984: Ram- 
sey & Whitman, 1989: Shaw & Bransford. 1977). 
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The term reflection sometimes presents a barrier to understanding the na- 
ture of these educational programs because of its commonly accepted mean- 
ings. In systematic application to problem-soKing, reflection is much more than 
quiet thinking over past events. It iiinis toward a goal — a set of solutions to 
dilenmuis or problems or the redefining and understanding of "the problem/' 
and it often takes place while actions are being taken. In pursuit of tliis goal a 
person creates a sequence of ideas that project the possible consequences of a 
series of events {Dewey> 1933; Kolb, Rubin, & Mclntyre, 1971), Schon (1983) 
went further distinguishing between the reflection-in-action in which skilled 
professionals engage iis simultaneous processes and the reflection-on-action 
that complements and solidifies professional learning. 

Because a knowledge base is required in order to form accurate projec- 
tions of the possible outcomes of a course of action, knowledge is a critical 
component of this process, Theor); research, and experience provide valuable 
sources of knowledge and include critical values and beliefs {Hart, 1990: Leith- 
wood, Beglcw & Cousins, 1992), The linkage between knowledge and potential 
outcomes — the progression of thought that links complex parts of the whole 
toward possible outcomes — can lead to increased complexity, creativity^ and 
surprise* as new ideas emerge and actions lead to desired and productive conclu- 
sions. What has been tacit becomes increasingly explicit and, dierefore, more 
deliberate and amenable to modification. At the same time, reflection toward 
action is a complex process that requires practice and involves skills different 
from those* required for knowledge acquisition alone. The major benefits ap- 
pear to be increased creativit)' and imagination and the abilit)- to mo\x^ from 
tlieon- to practice and back again with ease. As Mills asserted: 

Kver\' self-conscious thinker ituist at all times he aware of — and hcnco ho 
able to control — the levels of ahstniction on which he is working. The capac- 
ity to sliuttle behv(»tMi levels of abstraction, with Citse and uith elarit\', is a 
signal mark of the imaginative and systematic thinker (Mills, 1959, p. 34), 

Heflection also provides a nuxlel for U^aming based solely on experience. 
Bond et al (1985a) proposed a staged model of experiential learning based on 
reflection. They concentratc^d on the sort of reflection Schon would label 
n*(lc»c!ion*on-action. Three major stages in this model include: 

! , Returning to experience 

2. Att(Muling to feelings 

3. Reevaluating the c^xpc^ricMKe, 

The advantages of thc^se stages apply to stnictun^d reflection on case studies 
and vicarious expericMice as well as personal experience. First. b\' s\ stcMuaticalK* 
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noting or telling the essential features of the experience (returning to the expe- 
rience), the learner can focus on what is happening, tell the experience to oth- 
ers, and tr\' to remain nonjudgniental. Second, attending to feelings provides 
the opportunity to prevent vicarious or projected emotions from becoming bar- 
riers to learning. Third, reevaluating the circumstances of a problem situation 
prevents quickly reached conclusions from obscuring important issues: 

It is cas\- to jump from the initial experience to evaluation, and judgments are 
often a part of the original experience. [By doing this we] can potentially lose 
a great deal of value. \Vc may find ourselves operating on false assumptions 
or reflet'ting on information which we have not comprehended sufBciently. 
(BoudetaL 19&5a,p.30) 

Four processes are critical to qualit)* reflection in this model: 

Association (relating new information to what is already knowm) 
Intcf^^ration (seeking relationships among the data) 
yalidaiion (determining the authenticit)' of values, ideas, and feelings) 
Appropriation (aecjnisition and integration of the new knowledge). 

This notion of reflective practice to enhance experiential learning capitalizes on 
the logic of deliberate, conscious thought as a way to improve the quaht)' and 
quantit)' of leaniing that results. 

Experiential leaniing offers one view of reflection as a tool for improving 
professional education for administration in schools. Cognition theory provides 
another — explaining how reflection improves application, transfer, and 
problem-solving by h>pothesizing that, through the use of mental advanced or- 
ganizers or schemata, people form initial perceptions and judgments of new 
events (Prestine, in press). Patterns of concepts and associations held within 
the mind as a framework for the formation of expectations shape initial re- 
sponses. People use these schemata to interpret new, related information 
(Thomdyke & Hayes-Roth, 1979). They also help people process and transfer 
knowledge from one situation to another (Liiiten, Ames, & Ackerson, 1980), 
and deliberately stmctnred reflection expands skill in systematically recognizing 
similar patterns in unique events (Bmnsford, 1979, 1984; Shaw & Bransford, 
1977; Simon, hi press), 

BACKGROUND 

These bodies of theor>^ and research affirm the usefulness of reflective pro- 
ccs.ses as tools for imp?wing the transfer and application of knowledge. By in- 



227 



A Design Studio for Reflective Practice 



217 



tegrating reflective processes in professional education, universities can affect 
not only the present abilities of students to apply their newly acquired knowl- 
edge but the quality of future reflection and action as skill and knowledge in- 
crease. This occurs in three ways. First, as learning is assisted and inappropriate 
inferences and judgments are reduced, skill improves. Second, as knowledge 
increases and a person learns to draw associations between past problems and 
common features in newly encountered situations, the ability to draw appro- 
priate inferences improves (Nickolson & Imlack, 1981; Pearson, Hansen, & 
Gordon, 1979). Difficult problems even accelerate the learning prcK-ess when 
successfully dealt with. This occurs because relevant deviations from habitual 
behavior create vi\id memories (Bower, Black, & Turner, 1979), which then 
become resources for future reflection and action. A strong relationship be- 
tvveen action and memory' then is established. Practical problems become the 
focus of the process and evaluative judgments part of the process of problem- 
solving, for "To detect practical problems is to make evaluations" (Mills, 1959, 
p. 90). Intransigent problems and surprises that cluillenge existing schemata 
bring with them an important addition to the quality of reflection. As Schon 
pointed out: 

Wlien tho phenomenon at hand c^hicles the ordinarv- categories of knowlcdgc- 
in-practicc\ presenting itself as unique or unstable, the practitioner may sur- 
face and criticize his initial understanding of tho phenomenon, construct a 
now description of it, and test the now description by un on-the-spot oxperi- 
nient. (1983, pp. 62-63) 

Each new set of observed outcomes results in some adjustments in a schema 
that will, in turn, be applied the next time an event with similar (and some 
unique) characteristics occurs. 

Another positive impact on professional practice of the skill and knowledge 
acquired during reflection is an increase in awareness and sensitivity to one's 
own thinking and values. This awareness makes self-consciousness and im- 
proved tliinking more likely. At a more conscious level, reflective tliinking repli- 
cates the processes Mead (1934) proposed to explain the interactions bet^veen 
people using s^^ubols of word and gesture, II recjuires self-awareness, a way of 
processing information from the environment and about oneself — in a sense, 
observing oneself respond. Using the analogy of an exj^erimenter studving the 
psychology' of stimulus-response while conditioning a rat, Morris (in Mead, 
1934) argues that, by understanding reflection in this way, we are able to explain 
both the conditioning of tlie rat and the behavior of the scientist conducting 
the experiment. By extending this analogy; one can sec liow the scientist conies 
alsV) to und(*rstand his or her own behaxior. In a professional school setting, 
educators can provide students with a way of analvzing and undenstauding not 
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only the responses and events they observe in their professional practice, but 
also their own experiences, responses, and adjustments in behavior, knowledge, 
and understanding. 

Action and altered understanding are the desired outcomes of skilled re- 
flection. Action follows after reflection occurs; adjustments to existing concep- 
tions, knowledge, and beliefs are made; and inferences are drawn. When these 
steps are taken, the act is integrated with knowledge and thought. Outcomes of 
action may lead to further adjustments in existing cognitive and value struc- 
tures. Continuous repetitions of this process throughout a professional career 
lead to development as a reflective practitioner. As each new cycle of reflective 
practice occurs, the habit and orientation of reflection become more firmly es- 
tablished, and speed of reflection under the press for immediate action in- 
creases. Schon ( 1987) asserted that expert professionals become so adept at this 
process that they have difficulty retracing their own cognitive processes to ex- 
plain their reasoning to students. During pre-service education, howcxer, stu- 
dents need deliberate practice with reflection; speed and quality of reflection 
und<M pressure for action take time aud practice to develop. In summar)^ the 
K?gic supporting efforts to improve proficiency in using reflective processes in 
professionid education is supported by theory and research. Experiential learn- 
ing theor)' provides a model for structuring a return lu practice and reconceptu- 
alization through reflection. Cognition theorv' and social psychology provide ex- 
planations for its utility. Research comparing the application of professional 
knowledge by practitioners who have been educated using traditional subject- 
based methods that focus on the instnictor with those who have been educated 
using more problem-based, student-focused methods provide evidence of its 
success. In educational administration, it remains to be seen how these princi- 
ples play out in practice. The remainder of this chapter reports some outcomes 
of two years of work on a seminar designed to build the habit, orientation, and 
skills of reflection in educational administration students. In the following sec- 
tiotis the coiiiponents of the seminar, its operation, and emerging outcomes 
are discussed. 



COMPONENTS OF THE DESIGN STUDIO (REFLECTION SEMINAR) 

A seminar appl)ing knowledge to action in the principalship w'-as devel- 
oped at the Universit)' of Utah to attempt an application of the principles of 
problcMu -based learning discussed above. Compfments of the seminar include: 

J , Problem-based stimulus materials for students 

2. Professional coaches 

3. Theoretical and empirical resources (a common knowledge base) 
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4, Student action plans (written) 

5. A panel of professors, superintendents, and principals who re\iew writ- 
ten plans and oral arguments, question students, and prepare systcMUatic 
feedback and assessment. 

Stimulus Materials 

Stimulus materials were written by a faculty member and a graduate stu- 
dent and are continually revised each yean The first set of materials drew on a 
core of case prol)lenis, some of which were collected and written by students 
over a four-year period in a seminar on the principalship, some of which were 
previously published Ciises, and some of which were facnlt)' and graduate stu- 
dent experiences. C'oaches for the first seminar session read and revised the 
materials, Subsecjuent revisions reflect die feedback of students and of partici- 
pating administrators who identify major issues currently of iutert^st in nead)y 
school districts. After the second vean semiiiar stinuilus materials were asain 
revised. This time, the seeondarv' school student-discipline problem included a 
stnicture for high school student control popular in the region — citizenship 
credit for graduation and denial of diploma for insufficient credits. Subsequent 
revisions as school problems evolve can be made on an ongoing basis, A major 
goal of these ongoing revisions is to balance the need to make die seminar man- 
ageable for students while exerting some of the dilTuse pressiu e that eharacter- 
iz(»s administrative work. 

Each group ofstinmlns materials cremates a livpotlietical set of issues oc- 
curring concurrendv within a single school and provides the students v\itli back- 
ground information about the school. Two sets of materials are used — one for 
elcMucMitan' school and one for seeondarv school. Students choose to work from 
either the elemeutarv' or secondaiy school materials. The dilemmas niise issues 
lliat can be anaK7:ed using the knowledge base provided by courses and semi- 
nars in administralion and leadership, philosophy and foundations, policy, per- 
sonnel, finance, law, eurrieuluni, and instruction. Wliilc dravvii from real field 
ex'j')eriences, the cases an* fietiouali7.ed in order to better represent the range 
and depth of the problems asscxiated with scliools and lo refer students to the 
subject-based administration euirienhun they have studied during their prepa- 
ration {Bamsey & \\1iitnuuu 19S9). 

Professional Coaches 

C'oacli(\s are selc»eted from adjuuc^t and clinical facult)' of the dc^partnuMit 
of (educational administration who praelieiug school administrators and re- 
spected school l(»ad(Ts, At pn^scMiJ. the choice^ of coaches is largely based on 
eonvcMiienee, They are professionals whose cjualily ol leaching and presentation 
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is known, and who are willing to coach as a service to the universitw since no 
funds are available to pay them. The number of coaches varies, depending on 
the number of studeiits. Everv* attempt is made to retain a ratio of no more than 
two students per coach in each session. The seminar instructor also coaches. 

In the first year of the seminar, the sl\ coaches included one male and two 
female elementar\' principals, one female junior high assistant principal one 
male junior high principah and one male high school principiil. All were Anglo- 
American. In the second year, eleven coaches participated — seven women and 
four men. While the c^oaches again represented all levels of administration, all 
but one, a Native American woman, were Anglos. Coaches meet prior to the 
sessions for orientation and training in reflective questioning, coaching, and 
prohlem-soKing techniques. 

Resources 

The selection of a knowledge base for which participants (students and 
coaches) are acwimtahle presents some challenge at this stage in the develop- 
ment of the seminar. A full problem-based course of study would move sv-stem- 
atically through problems designed to send students to a curriculum and re- 
source materials iissuring subject masterv*. At this stage, this careful control is 
not possible. Because students are enrolled in the seminar in place of a course 
on the principalship, no prerecjiiisites were in place at the time of the studies, 
nor was the seminar well integrated into the subject-biised curriculum of the 
masters and certification programs. While most of the students had completed 
most of their course w-ork for a masters degree in educational administnition or 
a post-masters administrative certificate, a substantial niinoritv' (about 40 pcr- 
Qcnt) in ea(?h of the two years had taken only a few courses in administration. 
Two basic texts thus were assigned for the first two seminar sessions (Bolnian & 
Deal. 1984; Duke. 19S7). These books are presented as neidier the only nor the 
primar)' sources on which students should depend as they develop rationales 
for their action plans. This situation has since been rectified. The department 
requires that the students take the seminar at the end of their administrative 
preparation programs. 

The readings and the course of study in place at the universit) influence 
the structural and intellectual resources available to students. The Uiuversit)- 
of Utah presents a course-driven certification and masters degree program in 
educational administration. But educational administration courses arc by no 
nutans the only sources of professional knowledge on which students draw. At 
the universit)'. stud(Mits confront alternative and critical perspectives on schools 
and schooling through the histor\\ philosophy, and foundations courses thc\' 
take, and several students in each seminar have chosen to applv cntical pam- 
digms to their action plans and analyses. Students also bring with them varied 
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experiences, perspectives, and academic backgrounds on which they draw (e.g.. 
a high school art teacher a fundamentalist religions school educator, an elenien- 
tar\' teacher, a retired niilitar)' oiBcer. an admiuistrati\t? intern, a private 
school principal). 

The format of the seminar allow^s for considerable flexibility' in the applica- 
tion of paradigms and guiding philosophies to problem-solving and professional 
action. The goal is to confront die effects of reflection on frames of reality, 
interprc^tations of social life, and power. Kemmis provides a powerful rationale 
for this goal: "Reflection is a political act, which either hastens or defers die 
realization of a more rational, just and fulfilling s(K:iety'* (1985. p. 140). He bases 
this contention on the action-oriented and historically enibeddcd nature of re- 
flection; its use of language and roots in social processes; the embedded human 
interests it reveals: die ideologies pc^ople apply during reflection; the refrauiiug 
of socMal life through commimication, decision-making, and swial action that 
reflection reprcscMits: die interactive nature of the "double dialectic of diought 
and action, die iudi\idutd and soc*iet) ": and the necessity' to critique ideologv- 
during reflection (Keniniis. 19<S5. p. 140). 

Process 

Becans(^ the design studio occurs at a university that is on die quaiier sys- 
tem. s(*niiuar actixities cover a lO-week period. During die first 4 weeks of die 
seminar studeiits systenuitize their notes and readings from prexious cour.ses. 
preparing a pcTsoual knowledge base of sorts, and complete die core assigned 
rt^adings. StncU^nts keep a weekh' reflection journal in wiiicli they record and 
respond to ideas as diey confront them and project possible relationships diese 
id(»as have with their work in schools. During die next 4 weeks students meet 
for on(* and a half hours widi coaches in reflective questioning sessions designed 
to lu^lp dieni make plans for action on die stimulus materials. Coaches rotate 
among students during the coaching s(^ssions so that each coach and each stii- 
(UmU will interact. During the first year of the seminar, rotations were held one- 
on-one while students not paired with a coach during interim periods gathered 
their notes, thoughts, and questions for subsequent rotations. The six coaches 
each attended t^vo sessions, while die instructor/coach attended all four ses- 
sions. Due to the coaches' time constraints, it was not possible for all die 
a)aches to att(Mid ever\' session. The rotation did. however, provide each stu- 
dent widi multiple* coaching experiences. In die second year, coaches again ro- 
tat(*d. Sludents also n^jnested a modification of die one-on-one format that 
matched coaches widi two sludents at a time and in small groups. During die 
sc^eond voar. stiuleuts clios(* to hold some nf du^ coaching scissions in groups of 
l]uvc — iMO sludents and one coach. 

Following the one and a lialf hours of coaching, the instrnetor(s) meets 
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with the students for one and a half hours of debriefing. During these sesA ^ns, 
the students reflect on their ideiis, values, and new knowledge sources — a stu- 
dent version of reflection-on-action (Schon, 1983). The purpose of this activit)' 
is to have the students describe their experience and how they thought about 
their action plans during the coaching sessions. They engage in the four deliber- 
ate processes of association, integration, validation, and appropriation that assist 
them in using the experience for learning. The goal is to make them more skill- 
ful at asking questions, seeking relevant information, defining problems, and 
selecting idteniatives for action. The functions of debriefing in structured re- 
fl:?ction experiences are fourfold: 

1 , To articulate what is being learned 

2, To evaluate the experience 

3. To contribute to group cohesion and identity 

4. To summarize what has been achieved to that point. (Pearson & 
SmiUi. 1985) 

The merits of this acti\it\' become apparent as students begin to connect what 
the\ are doing with different understandings of the problems or in\'ent better 
solutions for tiieni. During the debriefing sessions, students also talk about pro- 
cess issues and address genenil questions about the reflective process, such as: 

1. What are the most helpful forms of questions from coaches? 

2. Mow do you feel about the session? 

3. What are possible formats for die action plans? 

4. What might you expect during the presentations and final e\^nluations? 

These debriefing sessions help die students and die coaches. Students so- 
lidify and grasp die process more full)', and information about die most useful 
questioning techniques being used is fed back to the coaches prior to die next 
session. During the first year, students formed study groups to work together 
on action options. During die second yean students asked for a practice session 
in which diey could present their action plans prior to dieir presentations to 
die review panel as well as group coaching sessions for some of the time 

Action Plans 

Each student prepares a written action plan, The students participated in 
the design of die action-plan format and evaluation criteria. The plans included: 

1 . A philosopliN' or vision statement that includes a description of the hvpo- 
dietical school under dieir leadership 
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2, Specific action recommendations for eacli of the five dilemmas in the 
stimulus materials 

3. An overall plan for the school that unifies the action plan for the school 

Written plans include specific references to empirical and theoretical knowl- 
edge acquired during formal studies (in this or any other course)^ individuiil 
experiences and coaches' feedback, and exemplary practice. Action plans arc 
submitted to a panel of tvvo professors^ one superintendent, and one principal 
Panel members independently read and evaluate these plans. The rationale for 
requiring an action plan is simple: 

[The] benefits of reflection may Ix? lost if they are not linked to action. Al- 
though some of the outcomes are long term and often intangible . . , others 
are more prosaic and can be consolidated hy application. Application and ac- 
tion need not necessarily involve acts which can he obsen'ed by others. What 
is important is that the learner .tiakes' a commit went of some kind on the basis 
oflm orhcrleanxint^. What has been rehearsed must face the test of rcalih'. 
Action ends the reflective process for the time being. (Boud et al, 1985a, p, 
35, emphasis added) 

After reading and evcduating the plans, the panel sits as a review board for 
oral presentations. Panel members question students about their reconnnenda- 
tions» rationale, and supporting evidence during these presentations, which are 
made at the end of the academic quarter The second year the design studio 
operated, the students used part of a coaching session to practice for their pre- 
sentations. (This activity improved neither the reasoning and rationales for their 
chosen actions nor the quality of their presentations. This outcome may be re- 
lated to the increased pressure students were able to exert on coaches to give 
solutions in answer to their questions and suggests that the coaches need much 
more training and practice in questioning and cx)aching technicjues. The 
coaches affirmed this conclusion in the second-year exit interviews,) The panel 
members and instructor provide vvritteTi feedback to studeiits in addition to the 
feedback provided during the oral presentation and defense, 

REFLECTIONS ON THE DESIGN STUDIO 

Coaches 

In exit interviews, coaches were asked a series of questions: 

• Conkl yon give me a general reaction to your experience with the seminar as 
part of an (educational administration program? 



234 



224 



Cognitive Perspectives on Educational Leadership 



• \\1iat direction did your questioning seem to take most comfortably? 

• What land of questions vielded the best responses from students in your as- 
sessment? 

• What would you say might be the major advantages and disadvantages of an 
approach such iis the seminar in educational administration programs? 

• What changes would you reconmienr^? 

• \Miat did you like most and least about the stimulus materials? Would you 
reconunend any changes? 

Students were asked parallel questions with minor wording adjustments that 
referred to student experiences. With reassuring frequency, they identified the 
same advantages and disadvantages to the reflective, problerii-based approach 
as did the coaches. 

Overall coaches reacted positively to the seminar experience, calling it a 
"unique approach to training." They were "very enthusiastic" and "very posi- 
tive," and saw it as "very practical" and a "great opportunity to blend theorj' 
with the practical." Coaches agreed that its major advantage might be in the 
way the process "challenges preconceived ideas." Coaches also identified a 
number of problems. They pointed out that the stimulus materials combined 
with initial readings presented students with an "ove^^vhehning amount of ma- 
terial," that "students seemed overwhelmed.** They also cautioned that practice 
changes (if only the "hot" topics) and stimulus materials need to change accord- 
ingly. Early on. coaches asserted, the students learn that **I don't even know 
what I don*t know." 

Coaches who were most effective (according to student reports) argued 
that they took their cues for questioning from the students and "always had to 
come back to looking at the full picture/' asking "how does this fit into the 
plan of the school — the holistic approach." They "tried to get students to see 
implications," to "look at what they would need to check out^ Others reported 
that tliev felt "pressure from students to answer questions/* These coaches also 
tended to ask more crypiic questions like ''Wliy?" or "Wliere would you look for 
that information?" It was hard for coaches to refrain from elaborating, providing 
insight they had gained from dieir experience, giving answers by describing 
others* solutions to similar problems before students had even properly or cre- 
atively "defined" the problem. 

When asked what kinds of questions vielded the "best" responses, coaches 
identified questions that directed students toward problem solving. They said: 
"\\*hat if?" "Have you thought about ...?'* "Where would you find this informa- 
tion?" Uo\y would you feel if . . . ?" They also referred to the need to look at 
the "whole perspective" and force students "to look at their o\vu philosophies 
and beliefs." They ft :t that they needed to remind students to "look at facts." 
(loaches arj^ued persuasively that their owai thinking about practice was 
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changed by these questions. They said. "1 believe that [we] are really on to 
something here . . . something that can change the way we think about prac- 
tice," They also pressed students to defend their searches for information and 
project possible outcomes. "Why do you really want to know that?" "If you were 
to select that [option], what might be a negative outcome?" 

Coaches concentrated on high-quality outcomes and high costs when talk- 
ing about the advantages and disadvantages of the seminar. For both students 
and coaches, they argued, the format places new time pressures; cogniti\'e over- 
load sometimes results from the complexity of its demands. The advantages 
coaches saw centered in "the mix of theor\' and textbook with the practical'' 
under the guidance of the coaches, its "hands-on, experientiar* nature, the vari- 
ety of "mentors" the coaches represented and their varied perspectives, and the 
personal interaction between coaches and students and among the coaches. 
One coach said he thought that the exchanges among coaches during their con- 
ferences and debriefings were as beneficial to them as the interactions among 
coaches and students were to the students. Many coaches agreed that the struc- 
ture "ciJiOws the opportunitv' to practice decisions and justify them without get- 
ting into trouble." While some coaches criticized the "ovenvhelming" comple:.* 
it\' of the materials and time restrictions, they said that the seminar failed to 
sinmlate the press of administration — the time frame under which decisions 
must be made in administrative work and multiple actions taken under pres- 
sure. One contended that "students don't feel the time pressure" and the semi- 
nar is "not real life/' 

Students 

Students also hold strong opinions about the studio experience. They said 
that coaches helped students most "when they tried to get me away from my 
tunnel \ision.'' when the students made the effort to bring more ideas with 
them to sessions, and when they searched for knowledge. One said, "The more 
ide<\s I had. the more they gave me," while another pointed out, "Questioning 
was more helpful as I did more reading." Students thought that questions that 
forced them to "go broader ' iu early sessions and "narrow down" in the hist 
sessions helped them the most. They also admitted that "at first, questioning 
Wits hard to deal with." They liked "what if' and '\vhal about" questions and 
praised coaches who responded to their conclusions by asking, "If you did this, 
can you see that this might be a problem?" in later sessions. 

Students most liked the realism, high interest, and challenge of confront- 
ing school issues. They least liked the complexity of overlapping problems and 
the pressure to produce and defend an action plan. They felt they lacked skills 
for linking research and theor\' to their action plans. The changes recom- 
mended by students illustrate the tension between the need to create a manage- 
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able problem and the need for enough complexity to convey some semblance 
of real pressure. Students wanted some time to work (perhaps a t^vo-week break 
in the middle) without interacting with coaches so they could have more plans 
to present. They also would have liked a more lengthy presentation and defense 
time for the action plans. All these requests place additional pressure on the 
time frame of an academic .schedule. Like the coaches, students generally 
agreed that the design studio should follow the completion of the majorit)^ of 
course work and precede the internship. Students made such statements as "I 
liked the intuition"; "I like it because we sort of participated in creating the 
class"; "Tile administrators and students together offer a lot." 

Some general obser\'ations can be drawn from field notes of the coaches 
and students interacting. First, a small proportion of the talk between coaches 
and students was casual — getting acquainted, sharing job information — or di- 
rected toward the process. While too much small talk or storytelling by coaches 
was dysfunctional, stories also ser\*ed an interpretive role. They helped estab- 
lished a personal tone but could deteriorate into directives. Most students failed 
to recognize the difference, and the students who were most likely to initiate 
or sustain casual talk during sessions also received less positive feedback from 
the review panel and lower ratings on their action plans at the conclusion of the 
studios. These students were less focused on problem identification and action- 
plan development throughout the weeks of coaching, and the quality of their 
action plans reflected their lack of focus. 

Second, task interactions illustrate important features of studio learning. 
Coaches found it easier to avoid giving one answer to students* direct questions 
in one-on-one interactions than in group sessions. When coaches told students 
what to do, interaction sometimes ground to a halt. Coaches challenged stu- 
dents to defend their decisions, to seek information, to question whether a stim- 
ulus dilemma really was a problem, to project. By their own account, coaches 
found questioning toward problem analysis and knowledge application more 
difficult to do than offering direct suggestions. They recognized a need for 
training in the coaching process itself 

Students' problem-solving errors were most apparent in their action plans. 
Pseiidodiagnosticity appeared as digressions from parsimonious solutions and 
elaborate action recommendations only tangentially related to core issues. In- 
correct svnthesis appeared as simplification, often as students annoimccd an 
intended action in the first coaching session and retained it through to the final 
plan. The failure to adequately synthesize or reach warranted conclusions often 
emerged in verbose explanations and justifications, in tentative conclusions, or 
in plans that tied totally unrelated issues (e.g., children's safct)' and teachers' 
conditions of work contracts) tightly together. Finall)'. prcMuaturc closure and 
selective in attending or anchoring were the most common problem-soKing er- 
rors and often went hand-in-hand. One student said in the first session, "I don*t 
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see wluit tlie problem is/' and slie never did. Once students formed "theories" 
about what was going on, they ignored contradictory information. 

SUMMARY AND CONCLUSIONS 

Following tlie conchision of two design studio experiences, some genenil 
inclusions and projections for the future are possible. First, all coaches require 
training and practice in reflective and inductive questioning, in the develop- 
ment of questions that provide options when they recognize the students are iu 
danger of making problem-soKing errors, and in problem-soKing techniques in 
general. In order to help students define problems, assess what they know, proj- 
ect possible actions and probable outcomes of each, and select a course of ac- 
tion, waclies need to be personally adept in their profession and knowledgeable 
about cognitive processes on which the seminar depends. ConsequentK'» it 
might be new.ssar)' for a partnership iu which a group of coaches develops the 
knowledge and skills that facilitate the process and then rotates. Over time, 
a human resource comprised of knowledgeable and committed practitioner- 
coaches to the seminar could be dex'eloped. 

This high demand on peoples time might be alleviated by the use of tech- 
nologx' as well. Programs based on interactive video disk, computer programs 
that require problcm-soKing, and other innovations that require high up-front 
investment but use fewer human resources hold promise. However, the per- 
soiuil interactions between coaches and students provided a signature feature 
of the seminar frc(juently pniised bv^ participants and should not he lost. 

Second, more careful research on the gradual shift in questions and focus 
by coaches as the students move through the problem-solving process is 
needed. The data re\'eal that waches whom students found most helpful 
changed ,iieir appr(;acli from the first to the hist sessions when students were 
iu different stages in the process. Productive questioning techniques at the be- 
ginning of problem definition differ from the most effective techniques near 
closure. Questions diat stimulate divergent thinking and highlight duit students 
**do not know wliat they do not know" stiuuilate quick engagement and increase 
search for knowledge at the early problem-solving stages. Questions that help 
students reach closure by eliminating options and explaining rationales lead to 
UK)re singular and concrete action plans toward the end of the seuiiuar experi- 
ence. Yet much more systeuuitic knowledge about possible question stnictures 
and diagnosis of students' readiness to niovx* forward is needed. 

A third conclusion involves the stnicture and stage in a preparation pro- 
gram of such a design studio or reflective problem-solving seminar. While stu- 
dents argued that the\- need problem -solving and problem-based instniction 
earlier iu their formal course of study, students with little fonual knowledge 
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have clifTicult)' finding resources otlier tlian the experiences of otliers. The 
sul)ject-bascd study of the foundation readings completed in four weeks left 
students reehngwitli too much too fast and reporting significant cognitive over- 
load, 1 beheve that the design studio itself should be free of an ex|)licit subject- 
based curriculum and students should be free to focus on problem-soKing and 
the application of previously acquired knowledge to that process. This may re- 
quire that programs in educational administration include more deliberate in- 
struction and stmctured experience in problem-soKing centered around ad- 
niinistratixe action per se throughout a program. It would require a great deal 
more coordination among courses and planning among professors than is now 
the Ciise, 

Fourth, good stimulus materials require continuous revision, careful plan- 
ning, and deliberate thought, A simple compilation of real experiences from the 
field is insufficient. Depending on the stage of a program of study and the learn- 
ing goals of the course or field experience, a prohlem-biised teaching c<ise may 
need to be more or less complex and interactive, point students directK' toward 
different reference materials or knowledge biises, and raise dilenunas of varying 
familiarit) . This need could be met by systematically collecting \i\id Ciises aris- 
ing from professional practice as part of the knowledge base (Ostennan, 1989) 
and by developing Citses designed to teach specific subjects as part of the formal 
curriculum for the professional school. Additionally, some features of the stimu- 
lus material need to be ver\ current and lociilly salient. 

Fifth, coaches and students need more systematic exposure to the skills 
and processes of probtem-soKing and priming to alert them to potential 
problem-soKing errors. The data from the studio suggest a conclusion that, as 
organized, it provided insufficient time and training in the problem-soKing, 
cognition, and thinking processes themselves, Bv replacing the subject-biased 
activities \sith problem-soKing activities, this shortcoming might be eliminated 
(Kelsey, this volume). 

Sixth, while group interactions relit^ve pressure on coaches and students, 
thev mav" lead to increases in student problem-solving errors and to coaches' 
answer-giving. If the goid of reflective seminars is to improve students' abilitx* 
to reflect on knowledge and use this reflection to constnict appropriate profes- 
sional intervc^itions and actions, comfort may be a dysfunctional aspect of the 
studio. Mon* training for coaches in productive* questioning and more awaro- 
U(*ss on the part of students about the conmion problem -solving errors against 
which tluy nuist hv on guard may alleviate this problem. More development of 
detilxTate group and individual strategies at different stages in the s(Muinar also 
would be productive*. 

FAp(»ri(Mice with a design studio leads to the conclusion that systematic 
s(Mninars, "stuchos," and cours(»s that focus on the prfK*esses and skills of 
prol)l(MU-solving hold potential for n^ixnising graduate education in ednca- 
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tional administration from subject-based courses to the problems of practice. 
Knowledge from many sources (much of it found in the content of subject- 
based courses) can be drawn on as part of the application of knowledge to ac- 
tion, providing a basis on which students can reflect and project possible out- 
comes. WTiile much refining and reorganization lie ahead and the implications 
of technolog\* for expanding the use of these techniques remain largely unexam- 
ined, these preliniinarv' results suggest that many realistic changes can be made 
in professional preparation that will enhance parallel attempts to improve pro- 
fessional practice. 
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1 3 Learning from Teaching: Problems, 

Problem-Formulation, and the Enhance- 
ment of Problem-Solving Capability 



I G T Kelsey 



This chapter is about my experience in teaching a course on problem-solving, 
EADM 502 ("Problem Analysis and Formulation Skills for Administrators") was 
created in 1987 as a core course in the M,Ed, program in educational adminis- 
tration at the University of British Columbia and its purpose is to help students 
dex'elop competencies that wall make them better problem-solvers. In this ac- 
count I am drawing on my experience with 97 students (mid-career educators) 
in five sessions — the sununers of 1988. 1989. 1990. and 1991. and the winter 
of 1990-1991 , My data consist of my own plans, notes, and observations; entries 
in student journals; student ratings of success in alleviating a particular problem 
at the end of each course; and the results of a survey of some students after 
their return to work following the course, 

I explain first the origins of the course and the concept of problem- 
fornuilation on which it is based. In the second section, I deal with my approach 
to teaching it. and m the third section 1 describe what seems to happen iis stu- 
dents learn about problcm-fonnulation. The chapter concludes with some ob- 
sen'ations on how reasonably experienced educators appear to approach prob- 
lems, on what activities seem to help them l)ecx:)me better problem-solvers, and 
on how my own understanding of both problem-formulation and the teaching 
of it has been affected by the experience of providing this account. 



THE ORIGINS OF THE COURSE AND THE CONCEPTS OF PROBLEM 
AND PROBLEM-FORMULATION 

The course hixs its origins in the experience of a professor in the depart- 
ment who retunied for a year to a school principalship and was thereby led to 
propose changes in administrator preparation programs (Hills, 1975), One of 
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the proposals was that heavy emphasis should be placed on the development of 
critical -anal vtical and problem-solving skills. On his return to the university. 
Hills continued to refine his ideas. Dissatisfaction with the term ''critical- 
analytical skills" and a sense that "problem-solving" was dependent on a prior 
set of cognitive actixities led him eventually to speak of the skills of problem 
analysis and formulation. Hills has developed the ideas in a number of papers 
(Hills, 1987, 1991; Hills & Gibson, 1988a, 1988b, 1990), and my exposition of 
them here is a simplified overview of the key argmnents. 

Hills challenges two assumptions of a classical, "technical-rational" view of 
problem-solving: (1) that the problem as initially identified is the problem to be 
soKed. and (2) that it provides a satisfactory^ basis on which to begin identifying 
solutions. His observations (1975) of unproductive administrator behaviors led 
him to reject these assumptions. He argues that what is usually called our initial 
identification of a problem is better described as our initial fonniilation of a 
problem and that its analysis can lead to a refonmdation with important conse- 
quences for the subsequent generation of possible solutions. 

Problem-formulation, however, is a complex activity that usually operates 
below the level of awareness, and Hills argues, drawing on Bruner (1964), Vy- 
gotsky (1962), and Luhmann (1982), that unless we understand what we are 
doing when we perform any given activity, we are not able to think productivelv 
about, or change, that activit): In a catchy phrase, he says that it is ver)' im- 
portant to know what we do when we do what we do. Knowing what we do 
when we do what we do is made possible by our ability to classify phenomena 
in a hierarchical fashion, and hence to see any action as a special case of a more 
general class of actions* thereby acquiring an increased understanding of it. 
Hills quotes Vygotskv': 

As long as [one] operates witliin the decimal system without ha\ing become 
conscious ()f it as such, he has not mastered it, but is, on the contrarv", bound 
to it. Wlien he becon^es able to \ie\v it as a particular instance of the vvider 
concept of a scale of notation, he can operate deliberately with this or any 
other numerical system. (1962, p. 115) 

Applying Vygotsk)'s illustration to the present case, we might ask, "Of what 
general case is problem-formulation a particular instance?" The answer to this 
question can best be \inderstood in the light of t\vo propositions (adapted from 
Hills & Gibson, 1988a): 

1 . Problems are not objective states of tlie world on which all observers 
will agree; thev' are discrepancies bet^vcen what some observer per- 
ceives and what that same observer considers desirable. (That is to sav; 
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we do not "find'' or "encounter" problems; we create or formulate them 
by imposing values, norms, and desires on perceived situations.) 
2. Perception is not one act, but a process in which sensorv' information 
from the enviromnent is decoded and made meaningful through con- 
cepts learned as we develop. (Concepts, that is to say. are mechanisms 
for the selection, exclusion, and classification of information.) 

In the light of these propositions, the answer to the question "Of what 
general case is problem-formulation a particular instance?" is that it is a partic ii- 
lar instance of decoding and evaluating information received in a given situa- 
tion. To speak of improving problem-formulation is, therefore, to speak of get- 
ting better at either or both of these two activities (decoding and evaluating). 
Consequenth; we can identify four activities that should help people to improve 
their abilit)' to assess their initial problem-fonnulationsaiid to explore the possi- 
bility of reformulating thein productively (adapted from Hills & Gibson, 
1988a): 

• Develop increased consciousness of the concepts we have used in deeding 
(giving meaning to) a particular situation 

• Acquire and make conscious use of alternative concepts 

• Develop increased consciousness of our conceptions of the desired and the 
desirable in relation to any particular situation 

• Increase our capacit\ to examine critically our conceptions of the desired and 
the desirable and entertain alternatives. 

Hills has argu(*d that certain techniques help in one vvav- or another in 
carrying out these four ac*tivities. Thev' are specification, categorization, dimen- 
sional analysis, situational analysis, and special case analysis (Hills & Gibson, 
1988a). Hills has recently (1991) come to use the term special case analysis to 
encompass combinations of these activities. For each technique, he suggests a 
particular question or form of words <is an operator: to specify, for example, one 
might ask. "What basis do I have for saving that?^ to categorize, one asks "What 
kind of problem is that?"; and so on. Although Hills does not say so, there is a 
sense in which these are all variations on the same basic technique, that of 
making as explicit iis possible the conceptual framework one has used in under- 
standing any phenomenon, event, or situation. This is, in effect, his special case 
anaK sis and its most useful operator is the question "Of what general case is 
this a special case?" 

The use of techniques, of course, is mechanical and is not liberating unless 
one miderstands what it is that one is doing in applying each teclmicjue. Thus 
we come full circle and need to recognize each technique as a special ciUse of 
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clariiung the meanings and evaluations given to particular situations and ex- 
tending the range of meanings and evaluations that might be given to them. 
Another wdv of saving this is to sa)' that the techniques need to be applied 
wittingly or, as Hills and Gibson (1988b, p. 163) put it, "reflexively,"' It is this 
aspect of the approach that makes the teaching of EADM 502 at once challeng- 
ing and rewarding, 

TEACHING PROBLEM-FORMULATION 

EADVI 502 is by design a skill-development course, but what especially 
attracted me to teaching it was that it seemed like an imitation to have fun — I 
was easily able to inteq)ret Hills' approach as an attempt to broaden students' 
thinking and to help them be creative. The nature of the course as a skill- 
de\ elopment course and this invitation to have fun underlay my decisions about 
the v\'ay it should be designed and delivered. In the following pages I describe 
first the decisions about content and sequence and second the strategies that 
guided my choice of instructional activities and some of the activities theni- 
s€»lves. 

Content and Sequence 

The four objectives I specified for the course are as follows: 
Students who complete the course will 

♦ Have acquired an under standing of the conceptual bases on which prohlem- 
reforniulation rests 

♦ Have become familiar with a number of techniques for the reformulation of 
problems and the enlargement of their thinking about anv given problem 

♦ Have acquired through practice some facilit)' in the identification of appro- 
priate techniques and their use 

♦ Have had the opportunity to think through in detail at least one problem of 
relevance to their own work situation. 

To achiev e these objectives^ the ideas put forward by Hills would consti- 
tute a major part of the content of the course. In 1988 they were available in 
the form of the 2()6-page manuscript by Hills and Gibson (1988a). Some of the 
Iit(M'ature in cognitive psychology as it related to problem-solving, creativity, and 
the diffcMcncc^s Ix^tween novices and experts also seemed relevant^ and conver- 
sations with Hills confirmed that he tho\ight so too. At his reeonnn{Mulation. I 
a(.k)pted a straightforward text hy Kahney (1986). This text is particularly help- 
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fill for a number of ideas: the distinction between well-defined and ill-defined 
proble»ns,- the idea that problems' underlying structures are often masked by 
surface features, various conceptualizations of the process of problem-solving, 
explorations of the role of analogy in problem-solving, and a summary of much 
of the work to 1986 on the differences between novices and experts. 

These two kinds of content covered the ide<is to be taught, but they did 
rot provide one particular kind of content necessary for a skill-development 
course. Skills can be developed only in doing something. There needed to be 
what some have called "domain-specific content.'' Two possibilities for provid- 
ing such content were cases and simulations. Both were available in the depart- 
ment, but both were used in other courses. Further, my experience in working 
with them (especially with cases) was that they tended to evoke a detachment 
in the analyst that I did not want. If improving problem-fonnulation was to be 
more than a game, I thought it should involve participants in as authentic a way 
<is possible. For this reason I decided to ask participants to provide their owti 
problems as the third component of the course content. 

I thus had three kinds of content: the Hills-Gibson material, the cognitive 
psycholog)' work on problem-solving, and the students' own problems. As to 
sequencing these three kinds of content^ it seemed to me that we could not 
afTord to put off dealing with students' ovm problems while we worked through 
difficult concepts and a wealth of research on problem-solving. Neither could 
we deal with the problems before the students had been exposed to the con- 
cepts that were to he applied to them. The three kinds of content, therefore, 
wore used in parallel, not in series. In the schedule of class meetings, they were 
shown in parallel columns and labeled "Band 1" (the Hills-Gibson fortnulatioa), 
"Band 2 " (cognitive psychology)> and "Band 3" (class members' own problems). 
These labels have become a shorthand wav' of referring to each kind of content. 
The parallel at rangement of content had the added advantage of blowing some 
"modeling" of how to switch from one conceptual fratnevvork to another by 
enabling me to raise questions about how material in Band 1 illuminated con- 
tent in Band 2 or Band 3 and vice versa. 

Strategies and Instructional Activities 

I have identified four strategies, each associated with a number of instnic- 
tioiial activities/ In what ibllows I deal with each strategy in turn and describe 
the activities that have particular significance for the way the course nms. In a 
final subsection I comment on the activities as stimulation for creative thinking. 

Strategy No, 1 — Use a mixture of direct instruction, group activity, and indi- 
vidual activity in a way that encourages ''reflection." Ever)' class session in- 
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eludes direet instaietion and group and individual aetivit}-. In ever)' session re- 
flection is encouraged. Three important features are the creation of groups, the 
use of provocative questions, and the journal requirement. 

Work in small (three- to five-person) groups occupies about half the class 
time. On the first day people are invited to form groups with whomsoever the)' 
please, provided that no tvvo people in a group work in the same school district. 
After the first day I systematically rotate people so that each day each group 
has a completely (or predominantK ) new membership. These group rotations 
are continued until the last three or four class sessions, when I reduce the num- 
ber of groups and in\ite people to choose which of the resulting larger groups 
they would like to be in for all remaining group work. The very frequent group 
rotation dlows for maxinunn variation in the perspectives that are brought to 
the discussions of each problem, a feature that is essentiiil to the exploration of 
the different meanings that can be attached to problem situations. The students 
also find it of value. After about eight rotated sessions I begin to worry that 
students are finding too little stability and ask them if they would prefer not to 
rotate, hut they always say they want the new perspectives brought by the rota- 
tion. The "permanent"' groups over the last days are used for more sustained 
group reflection in considering what has been learned. 

My use of questions that provoke reflection on what students are doing is 
not an occasional event. It happens at least once and often more than once a 
day. I frequently ask groups to report not on the substance of their discussions, 
but on their character ("What did we just do?" "What really happened in your 
group?" "How is what you did with this puzzle like what you did with that prob- 
lem?") and I frequently imite them to consider, for example, how a Band 2 
actixit)" can be related to a Band 3 issue. The result seems to be a heightened 
level of reflexive actixit}' in groups — at about the mid-point in the course, for 
example, it is not unusual to find the members of a group beginning to talk 
spontaneously about how they did the task they have just finished. 

Keeping a journal is the only sustained written assignment in the course. 
One of the requirements is that it include some reflection on at least one of the 
class events each day and in the c'ourse outline I tr\' to specify what I consider 
to be reflection: 

The journal should contain a brief account or summan- of what happens 
in each class session and some reflection upon it. . . . What I have called 
reflection may take many forms and any attempt to specify what they are 
would almost certainly omit some important ones invented by some 
people. What is necessarv' is that the entri(\s should show that you haw 
done some thinking about each days work (why it did or did not turn, a 
light on for you. its relation to something else you have read, or ex|)eri- 
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enced, or leanied in another class, or , . . etc.. etc.) and that the thoughts 
prox^oked are not entire!)' btmal! 

Strategy No. 2 — Ush students' own problems and capitalize on their exper- 
tise. Tlie use of the students' own problems is more than a gimmick to achieve 
"relevance." The problems are both course content and a medium for transmit- 
ting content. As content they are primarily for their individual authors. As a 
medium for transmitting content, the way they are made available needs both 
to ensure that students are respectful of others' private problem worlds and 
to allow in-depth examination. The caveat of Murphy and Hallinger (1987) is 
important here: "Now approaches to training need to ensure that the sharing 
of e\|)eriences among practitioners is not an end in itself, but rather a catalyst 
for reflection, and that exchanges of ex|-^eriential information occur within a 
larger context or framework of knowledge" {p. 270). 

The way in which I use the students' problems poses some logistical diffi- 
culties, but provides a means of undertaking a number of activities that could 
not be ck)ne any other way. On the first day each student is asked to describe 
in not more than three lines a problem that 

1. Exists in the students own organiz;ition 

2. Is important 

3. Is related to work 

4. Has the writer as the problem-solver (or a member of the problem- 
soKing team) 

5. Is a problem the student is willing to talk about in class. 

These written statements are used for discussion in groups on the first da\' and 
are then handed in. The statements are then t\ped out as a complete set, and 
copies are distributed at the start of the second class. At two or three other 
points in tlu* course, students are asked to hand in any revised or reformulated 
visions. These again are typed and copied, and become a second (or third or 
fourth) set for circulation. At the beginning of the last one-third of the course, 
I produce a final com|>osite listing that shows all versions oi'each problem. 

This procedure ensures that all members of the class have the same data, 
it allows each member to see his or her problem in the context of all the others, 
and it enables me to design a number of useful exercises for the whole chiss. I 
have used the lists, for example, to comment on similarities between apparently 
dissimilar problems and to draw attention to different kinds of refornuilation. 
A particularly useful exercise is one in which I first ask class meml)ers to cUissifv 
all problems into a small number of categories and then display the results pub- 
licly in a blackboard matrix that allows one to see how many people chissified 
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problem 1 with problem 2 and with problem 3 and so on. The demonstration 
of the hitherto unrecognized variety of ways of seeing what their authors 
thought were straightforwardly worded problems is dramatic. The matrix then 
provides a data base, in conjunction with the problem lists, for further explora- 
tions of such questions as "What is it about problem 5 that leads you to see it 
its being like problem 22?" Eventually, the final composite list of all versions of 
each problem provides a useful resource for examining the changes made in 
various problem statements over the period of the course. 

Strategy No. 3 — Provide a clear structure. I try to design, for both content 
and activities, a structure that will facilitate the \mderstanding of material and 
permit the variety of activity that accommodates different learning styles and 
maintains participants' interest. 

The course outline document is explicit about the course objectives, the 
"3-Band" format of content, and the expected sequence of various topics and 
techniques. Each day begins with a blackboard outline of proposed topics and 
a request for students to say whether they want to add a topic or change the 
ones proposed. Activity in groups is always for a particular task, and time limits 
are imposed in order to ensure that there is time for reflection and reporting 
back. Some assigned tasks at first seem artificial but can prove useful in later 
analysis: For example, in an early small-group discussion of the students prob- 
lems, I will often instruct each person to let other group members ask questions 
about his or her problem and to take note of what the questions are, but not to 
answer them. Almost never is this successfully accomplished without prompting 
from me, but it always vields a forceful recognition by each person of the ways 
in which his or her own problem is hidden even from ex|)erienced others. 

Strategy No. 4 — Provide periodic review and feedback. Review and the pro- 
vision of feedback are ongoing features of the course. Each day begins (assum- 
ing the class does not wish to change the routine, and it never has) with a review 
of the previous days work. This review is usually done by a student and fre- 
quently by means of asking for a volunteer to read his or her journal entry for 
that day. This has proved to be an effective moans of review and a popular way 
for people to get feedback (from both me and their collc^agues) on the accuracy 
of their journals. 

Competency in the writing of the journal is not something ihat can be 
assumed. Students need coaching in the kind of writing that ex^.anus their 
thinking rather than allowing it to stop with a declaration such as "I found that 
interesting." I offer to take journals in after the first four ses.sions, review them, 
and provide feedback without recording any mark. If students want me to re- 
view their work agiiin a few days later, I do (and I sometimes suggest to a stu- 
dent that I should see his or her particular journal for a second or even a third 
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re\ie\v). Feedback from peers is constant as groups work together on problems. 
I also arrange occasionally for a formal kind of peer feedback by asking students 
to select, for exarrlple, a problem whose dex^elopment they find interesting and 
write a note to '*the author of problem X," sa)ing why. 

The Stimulation of Creative Thinkipg, .'he preceding paragraphs have not 
given a complete account of the variety of experiences in the course. We engage 
in many activities to stimulate creativit)' and increase the number of ways in 
which students look at problems. The class may be asked to spend 10 minutes 
describing what, if anything, is abnonxial about the realit)' represented in an 
Escher drawing, or what number completes a gi\'en series and why, or what is 
the ke\' to a particular crossword puzzle clue, and so on. An exercise that stu- 
dents first mock» and then come to find ver\' useful, requires the members of a 
group to classify their own problems by assigning each to one of three complex 
inkblots. In an evaluation of the course, one student referred to it as being 
"good, if a bit eclectic" (and then went on to say that the eclecticism was "in 
fact one of its chief chnnns" — a statement intended I think as a compliment). 
As far as the variet\' of acti\ities is conc^emed, die eclecticism is deliberate, 
because activities need to be meaningful and making an eclectic set of activities 
meaningful requires that one become adept both at switching conceptual 
fraMioworks and at comparing the results of the switching. 

STUDENTS LEARNING PROBLEM-FORMULATION 

Students say they enjoy this course. Other indicators suggest that the four 
objectives are usually met, and that many students do change the way they ap- 
proach problems. I examine first the evidence of what happens to students* 
tliinking during the class and, second, evidence about changes tliat have oc- 
curred by the end of the class. 

Learning as We Go 

At the beginning of die course, students usually experience difficult)' with 
die concepts in Uie Hills-Gibson material and, at the same time, enjoy working 
through the puzzles in Uie Kahney text Uiat illustrate Uie natiire and stnicture 
of well-defined problems. There is always interest in die basic ideas of the Hills 
material that prol)lems do not haw an objective realit)' "out diere** and diat 
they lie in our ways of perceiving and evaluating experienced reality. There is 
also interest in Kahney s idea diat die statement of a well-defined problem in- 
cludes information about bodi its initial and its goal states. However, meroK' 
accjuiring diat knowledge (which happens in the first two days) does not seem 
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to engage students in using it. That engagement comes largely through the 
small-group discussions of their own problems as, o\^r the first t^vo or three 
days, group nieinbers' experiences are a little surprising to them, and yet are 
showTi to be explainable through the theoretical frameworks provided by Hills 
and Ktilmey. 

The groups at first provide the enjoyable experience of professionals learn- 
ing about each others' problems. As one student s journal noted, "Discussions 
in the first group were a mixture of clarification, ways to get a solution, and 
supportive gestures to the person who presented the problem," Then, over the 
next two or three sessions, some of the realizations that are to become very 
important emerge. The first of these is that other people often do not under- 
stand the problem one luis described, or that if they do, they understand it 
differently from the way it "really" is. As Mary^ noted: 

The first time I shared my problem statement with the others in my 
group, I was anxious to hear their responses because I was sure they 
would respond by saving "Oh, Man; that is a terrible problem" or "Yes, I 
can see how you would need a full time coordinator to resolve this one/' 
or "I understand your problem fully, I don't know what you are going to 
do, and I sure wouldn't want that problem/' The responses I received 
from my group members shocked me because I eould not understand 
why they had so much difficult)' even comprehending what the problem 
was. It just was not ob\ious or clear to any one of the members. 

This kind of naive shock is ver\' common. One student wTyly noted his 
discover)* that "what we have is [a set of] problems representing multiple per- 
ceptions, smothered with rampant subjectivity," Another wrote ruefully, "We 
were to review what questions had been asked about our problem [in the previ- 
ous days group] and to predict what questions we would get in the new group 
today. Few of the predicted questions were asked at all" 

A second realization that many students quickly come to is that their state- 
ment of a problem does not include any description of its "goal state" (although 
it is, in their view, often self-evident). This realization is helped by my asking the 
class to assign each class members problem statement to one of four categories 
according to whether it has information about (I) the initial state only, (2) the 
goal state only; (3) both states, (4) neither state. Two facts become evident from 
the display of the results of this exercise: First, more statements are thought to 
fall iTito the first category than into the others; second, scarcely any of the prob- 
lem statements produce unanimous agreement about their classification. 

The two realizi\t;ons o^^oke different responses. For the first, the response 
is to add detail to ihe problem statement, to "explain" it, to engage in Hills' 
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specification by answering the question "What basis do I have for saying that?'' 
The response to the reahzation that most statements have no information about 
the goal state is to add some such phrase as "The goal is X." My impression of 
this action is that for many students at this beginning stage it is mechanical 
a sort of "Oh-well-weVe-supposed-to-have-a-goal-state-so-here-it-is" response. 
Often the "X" in the phrase "The goal is X" is no more than a statement that 
the initial state wall cease to exist ("The goal is to ensure that this does not 
occur"). Frequently, when a goal statement does go beyond this I-would-like- 
the-problem-not-to-be-there kind of wording, it is phrased in a way that speci- 
fies not only the goal, but the means to its attainment ("We would like to change 
the attitudes of parents so that . . /'). Often, such goal statements are of the 
"how-to'' kind ('*How could attendance be improved?" "How can standardized 
procedures be implemented?*'). Together, these ways of responding to the first 
two realizations suggest that most students come more easily to an understand- 
ing of the need to clarify their perception of the situation than of the need to 
clarify the way in which it falls short of what they would prefer. It is as if values 
are assumed to be universally understood and to require no clarification. 

The clarification of values comes later and seems to result from (1) becom- 
ing frustrated that one's colleagues are not "seeing" the problem, (2) asking a 
different specification question ("Why is that a problem?"), (3) engaging in the 
more sophisticated of Hills' techniques (categorization, dimensional analysis, 
special case analysis). What it usually involves is one or both of two kinds of 
change in the problem statement: naming a less global, more easily achieved 
set of desiderata and remoxing the specification of means from the goal state- 
ment and broadening it to allow for a variet)' of ways of achievement. These 
two kinds of change are illustrated by comparing the first and final versions of 
the problem statements made by two students: 

Peter: Version I: Moving a group of successful intermediate teachers 
who are insular and subject-oriented, toward incorporating more 
cooperative and holistic approaches into their programs, 
^^ersion 4: I do not know how my staff feels about integration of 
curricula and cooperative learning. My goal is to find out what 
attitudes they have toward these two techniques. 

Arnold: Version 2: 1 nmst place two teachers in aged portable classrooms 
that nobody wishes to work in. I must offer some form of incen- 
tive to encourage teachers to accept a year in the portable. 
Version 3: 1 nuist place tvvo teachers in aged portable classrooms 
that nobody wishes to work in. My gail is to develop some sort 
of equitable solution so that both I and the staff feel the room 
assignments are fair and equitable. 
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The kind of progress illustrated in these examples usually comes later in 
the course. The pleasure that builds up over the first days as people begin to 
work with the realit)' of multiple perceptions and clarify their problem state- 
ments is then not infrequently followed by a realization that the application of 
sj^ecification and categorization is not in fact helping as much as it appeared to 
be. Clare wrote: 

I asked the group, "Has using specification shed any light on the prob- 
lem? * Their resix)nse was "Yes/* So I said "How, specifically?** » » . and no 
one could show how it had changed their problem. 

Others noted the same thing with respect to the use of categorization. 
Some noted also that they found it stimulating and easy to apply the techniques 
productively (in their view) to other people's problems, but made little progress 
in applying them to their own. For some, other people's problems were at this 
stage more interesting anyway. Noted Petra: 

I find other people's problems often more interesting and certainly more 
inviting to deal with than my own. Most of the skills studied to date are 
more eiisily applied to others' problems than to my own. Perhaps there is 
a lesson in this. W^e are too close to our own problem to see it clearly. 

It may be this closeness to ones own problem that impedes progress at 
this stage, but if so it is a closeness that seems to bring with it a closedness that 
prevents any real change in the way one views one's problem. As Norman wrote, 
had a folse sense that I was reformulating my problem when in actualit)^ I 
was only rewording it/* 

Release from this bondage of the ego came in different ways for different 
people. A fruitful insight for one person came when he asked himself what it 
was that he did when he asked other people questions about their problem, 
found a satisfactory answer, and then asked himself questions about his own 
problem in the same way For a number of people it was useful to examine data 
showing how many people had classified problem X in the same category as 
various other problems. Initially what interested most students about this was 
to see which problems had been deemed to be alike by a majority of the class, 
I pointed out that it might be interesting to look at the ones that only very few 
people had put in the same category. This proved to be a turning point for some 
class members. As one put it. '*I had always been looking for people who agreed 
with my classification of my problem. It was only today that I realized I needed 
the point of view of someone who didn't," And in the words of another, "The 
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suggestion to look at least as clpsely to unique categories as to those that reflect 
a popular classification is perhaps the most valuable suggestion I have iissinii- 
lated to date," 

GradualK chiss members began to cast their intellectual nets more broadK', 
Material from this class would be related to work in other classes or to work in 
the professional field. Analogies and examples began to be fniitfully used — as 
when a special education consultant reflected on the importance of a counterin- 
tuitive move in solving one of Kalmeys (1986) contrived puzzles and observed 
(with evident pleasure), **Of course, its a counterintuitive move when we deal 
with disniptive students l)y giving them some control — and it works!** 

What we have conie to call the **Ah<i!" — the moment when refornnilation 
seems to have some point — comes differently and at different times for differ- 
ent people. For Sharon, who had generated a long list of problem conditions in 
her specification activity' (and watched in frustration as nothing seemed to 
change), the breakthrough caute when someone suggested that instead of 
applving categorization to her "problem*' she should apply it to the long list of 
problem conditions she had specified. The result was an insightful identification 
of three different problems, only one of which she w<is in a position to tackle. 
For Tony and George the "Aha!" came late, and not as a result of any one active- 
it}.* that they could identify: 

Tlie consolidation of ideas and questions triggered by the course materi- 
als occurred at the end of the second week of the session [it wiis three- 
week summer sessi(m]. The moment w<ls interesting in that it was not a 
product of any one technique or idea. It was not linear Instead, a nnm- 
lier of arenas of ideas solidified and insight arose out of the transforma- 
tion, (Tony) 

I have the feeling that I have been missing the point of the problcm- 
fornmlation exercise until today fit is day M of I4l , . . I nuist confess 
that I have been evaluating my problem fornuilations and those of my 
classmates in terms of solutions and failing to see the point of the exer- 
cise — not a,s the search for an optinmm solution, but rather the attempt 
to generate a wider range of problem fonnulations. Despite all the at- 
temi)ts of the instructor to keep the focus on the process instead of the 
product, I have been willing to stand pat with a particular formulation he- 
cause I believed it led to a satisfactory' solution and nodiing better had 
come along, , , , I am only now recognizing (and accepting) that tlu^ goal 
is , , . to (l(»velop the abilit)' to more (|uickly and with more fluency and 
flexihilit)' g(»n(Tat<* a wide range of frameworks from which to choose, 
(George) 
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Learning Accomplished by the End of the Course 

Three kinds of e\idence show what learning has occurred b)^ the end of 
the course: 

• The extent to which students have reformulated their problems 

• The students' \iews of whether their problems are easier for them to handle 
by the end of the course than at the start 

• The results of a postcourse surv ey designed to assess longer term learning. 

The Extent to Which Problems Are Reformulated. To assess the extent to 
which reformulation had occurred, I compared the first and final xersions of 
the 68 problem statements worked on in the summer sessions of 1989 and 1991 
and the winter of 1990-1991. 

Sexenteen statements (25 percent) showed no change — they either re- 
tained wording for the final version that was almost identical to that of the first, 
or had rewording that appeared to indicate no real change in the way the prob- 
lem was to be interpreted. Nineteen statements (28 percent) showed minor 
change: The final version of 10 of them differed from the first version only by 
the specification of either a goal state or an initial state already implicit in the 
original and 9 were changed only by the removal of wording indicating either 
a particular solution or a cause for the problem. Tliirty two statements (47 per- 
cent) showed substantia! ch.ange. These were statements whose final version 
pointed to different actions from those indicated by their original versions. 
These may be considered the most successful demonstrations of problem- 
reformulation. Three will sene to illustrate the kinds of change achieved. In 
each CiLse, the statements are identified by the year of their creation and a se- 
rial number. 

199L19-1 My position as principal was in a full-size school with vers' 
poor facilities and serious plant/operational problems. I faced many stnic- 
tural problems during the course of the year which interfered with ad- 
ministering the educational program. Having a vocal commnnitv; a stmng 
emphasis had to be placed on public relations and connnunications. This 
|)roblem will continue for two more years. (Maintain staff morale, stu- 
dent morale, counnunity support in an nuortluKlox situation = main 
problems?) 

199hl9-3 How can an instnictional program that is limited })y inade- 
(juate facilities he turned into a well-rounded instnictional program that 
is salisfving for students, staff, and parents? 

1991. W-1 How do you manage the problems asscx:iatc\l with run- 
ning a comput<T lab with no time (or additional resources) made avail- 
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able to the school-based coordinator? It is a burden on the staff and must 
be shared, but how? 

1991.18-4 I am a full-time grade 5 classroom teacher who has volun- 
teered to assume the responsibilities of a school-based computer coordi- 
nator in addition to the grade 5 responsibilities. Some of these responsi- 
l)ilities include I. management of 18 computers along with their 
components {modem, printer, mouse), 2. maintenance of all program and 
student diskettes, 3. protecting the lab from incoming computer \aruses, 
and 4, assisting teachers and students when required. My ultimate goal is 
to have both teachers and students share the responsibilities for the coor- 
dination of the lab. My first sub-goal is to find out what both teachers 
and students know about 1. hardware, 2. diskette handling, 3. individual 
program use, and 4. computer \iruses. 

1990,lhl Most teacher contracts require staff connnittees l)e set up 
and nm in all district schools. But many teachers don't know what these 
committees were meant to do and are feeling great stress as a result. 

1990.11-3 Staff committees now operating in [our] school^ have not 
been established, and are not functioning, with a clear purpose in mind. 
[Those] who are writing and negotiating collective agreement language 
and providing stafi committee training, must reach agreement on wh)' 
staff connnittees are desirable and what their ultimate purpose is. Such 
changes are easy to identi^' as reformulation, but there are also cases in 
which a greatly altered approach to the problem is not reflected in the 
wording changes — for example, for two weeks one principal defined her 
problem as one of teacher supervision and then, having listened to other 
peoples classifications of it, realized that she had a problem, not of super- 
vision, but of ensuring that a progress! vcK' disabled teacher received 
proper counseling and insured benefits. 

The Extent to Which Students Feel Their Problems Are Easier to Handle. In 
the final ckiss session of the course I use a 5-point scale to ask students to say 
whether their problem seems easier to handle than it did when we began. Total 
results over all five sessions show that 41 i^rcent answered "Yes, very muclr*; 
48 percent, "Yes"; and 1 1 percent, "Well . , , sort of." No student used the lowest 
points on the scale ("Well . . . not really" and *'No"). Clearly, whether c: not a 
substantial refonnulation had occurred, students felt that they had benefitted. 

Man)' aspects of the course exj^erience are mentioned as effective in bring- 
ing about this benefit. SevcTal people claimed that writing the journal wiis im- 
portant. 'The journal will make a VQvy useful future reference," noted one stu- 
dent, *1)ut I bc^lievc its greatest value lies in the actual process of writing it." 
Others spoke of how being obliged to write a summary for the journal had 
helped them to clariiV ideas. Several of the different ways in which chissification 
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was introduced seem to be enjoyed and for one student the effect of being 
asked to classify problems b\' relating them to inkblots was ver\' powerful: 

[The exercise] brought an insight to my problem that was very reassur- 
ing. Before this lesson, if anyone had told me that I would find any mean- 
ing at all in an inkblot, much less find one that was useful to me ... I 
would definitely have disagreed. To me. thinking about the problems of 
the real world required a logical, no nonsense approach, but now I think 
there may be more than one way to approach a situation. How can one 
duplicate the exercise for later use? It would seem rather odd to carry a 
set of inkblots in my briefcase to pull out when I needed to see some- 
thing in a different manner. Are there other things that could trigger that 
t^pe of thinking? Perhaps thinking of the problem as a metaphor would 
work, comparing it to things that are completely different and then speci- 
fying why they are alike. 

There is little doubt that most chiss members found the small-group work 
to be a great help. "The collaborative process of the structured group provided 
perspective and new ideas," wrote one. "As a result of tlie group processes, 
feedback and questions, the growth demonstrate-d in problem fommlation has 
been incredible/' said another. One person noted what were for him two im- 
portant characteristics of the groups, their "careful structuring and empathetic 
ethos." It is perhaps this ethos that enables so much to happen tluit, without it, 
would be threatening and suppressing. Two comments are revealing about the 
strength of the influence of the groups. The first came late in the course, after 
some consideration of the tendency of people to lay blame: 

Authors of the problems in my group have changed from placing the 
problem "under the skin of the actor'' . . . [they] have stopped pointing 
fingers and have begun to work at looking at ihe key features of a prob- 
lem. Would we have recognized the tendency to lay blame in the begin- 
ning of the oliiss? Probably not. Some people would become defensive 
and others would say 'Tes — but ..." This beha\ior was only rev ealed 
through the learning process. 

The second comment came in the final "reflection" of the author s journal: 

For many reasons I have [before this course] been reluctant to expose 
my inability to resoK'e this situation. . . . The ideas and moral support of- 
fered by participants in this course hax'c done much to free me from the 
bonds of mv owii self-consciousness. 
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The Transfer of Learning to the Workplace. Ip. December, 1990 I surveyed 
the students who had taken the course in the summers of 1988, 1989, and 1990 
(i.e., those who iiad been back at work for between three months and two vears 
after completing the course). Mail addressed to 6 of these 62 students w^as re- 
turned by the post office marked "moved, address unknown." Of the remaining 
56. 37 responded, a return rate of 66 percent. 

I asked these fonner students, "Has the course EADM 502 made a difier- 
ence to your working life?'* and 1 invited them to explain their answers. Of the 
37 people responding, 31 (83 percent) said "Yes" and 5 ( 14 percent) said "Possi- 
bly/* One respondent said "No." The explanations were detailed and contained 
a total of 98 different comments. They can be classed in two broad groups: (1) 
recollections about the course and about which of the ac-tivities had been help- 
ful (18 comments) and (2) descriptions of ways in which the respondents way 
of working was different from what it had been before taking the course (80 
comments). 

The first group of comments referred to a broad range of course actixities 
and confirmed what students had Sciid at the conclusion of the course itself 
about the value of those activities. The second and larger group referred to 
the respondents* current ways of working. These comments fell into four fairly 
distinct clusters. First were those tiiat acknowledged in a nonspecific way that 
their authors worked differently now. *'lt has ciianged m)' approach," wrote one 
person. "The way I now approach problems iias enabled me to play a new role/' 
wrote another A second cluster made reference to the continuing use of one 
or more of the techniques taught in the course. The most frequently mentioned 
were categorizing and asking "Of what general case is this a special case?" or 
"Why is that a problem?" or "For what problem is that a solution?" One person 
wrote that he had found keeping a journal so useful during the course that 
he now kept a daily journal for himself Third were comments alluding to the 
broadening of the concept of "problem" in the respondents mind and many of 
these noted that their autiiors now activelv worked with tlie idea tiiat tiie con- 
cept of problem was one that obliged them to invoke consideration of values. 
Finally, a smaller number of c-omments described how their authors deliber- 
ately sougiit a variety of perspectives in dealing witii issues and problems. 

There is a clear resemblance between these comments made after the re- 
turn to the workplace and those made immediately after the end of the course. 
What is especially striking, iiowever, is the contrast bet^veen the value attaciied 
by these people to what was learned in the course and tiie lack of long-term 
value typically ascribed by administrators to their work in graduate programs 
(Pitnen 1982). In the final section of the chapter I reflect briefly on what it is 
that seems to make tiie course a good experience for most people when they 
take it and for me wiicn I teach it. 
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OBSERVATIONS AND REFLECTIONS 

My stock-taking in EADM 502 leads me to define three categories of new 
insights. First, I have learned something about how mid-career professionals 
"normally" think of problems and problem-solving. Second, I am coming closer 
to being able to formalize a view of what helps them to develop an understand- 
ing of problem-formulation and the ability to use it productively. Finally, I have 
a better sense of what it is that I do when I teach 502. 

In all five sessions discussed here, the first two or three classes have been 
more alike than different. They reveal some basic features of the concept of 
problem and the approach to problems in the minds of these students. I have 
identified five such features; 

1. Students rarely have difficulty identifying and briefly describing a work- 
related problem 

2. Initial discussion of problems is usually oriented toward solving them 
rather than gaining a fuller understanding of them 

3. The unproductive problem-soKing behaviors identified by Hills (1975, 
pp. 4-6) are seen in the actions and comments of many students at the 
start of the course 

4. When students describe problems, they more frequently describe the 
problematic situation than their view of the situation as they would pre- 
fer it to be 

5. Students do not easily entertain the possibility' that others might have ^ 
different view of either the problem situation, or the preferred situation, 
or both. 

These features are perhaps not surprising. The first three would probably 
be recognized as normal by experienced observers in the everyday world of 
practitioners. It appears also to be normal in other fields — Whelan's (1988) de- 
scription of medical students' clinical problem-solving has similar features, as 
does Sch<)ns (1987) description of the student in an aroliitecture studio. My 
identific^ation of features 4 and 5 is possible only because of my awareness of 
Kahneys (1986, p. 20) distinction bct\veen the "initial state" of a problem and 
the "goal state." It is a distinction I have found useful in drawing attention to 
the dimension of values implicit in any designation of something as a **problem." 
With respect to features 4 and 5, my impression is that when students do recog- 
nize that multiple perceptions of their problem exist, they move to clarify the 
initial state, not the goal state. It is as if the student takes for granted the univer- 
sal desimblencss of the goal state he or she has in mind — an assumption that, 
I suspect, underlies much miscommunication about problems and their solu- 
tions. Certainly, many of the students breakthroughs in comnmnicating their 
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problems to others, or in refonnulating them, begin when they are asked to 
make explicit the goal state of their problem. 

One way to see the five features is to see them as the description of the 
initial state of the problem of teaching problem-refonnulation. The goal state 
is that the students will be able to engage in the kind of probletn-reformulation 
that improves the operation of their schools. The data described in the pre\ious 
section show that this goal is aehiox'cd to some extent by tdmost all the students 
and well achie\'ed by many. Beginning to understand what helps them to this 
achievement is the second kind of insight I have acquired in teaching EaDM 
502, Overall, my sense is that three elements are important: first, the use of 
students' own active problems as an important part of course content; seconds 
the existence of an ethos of interest in each others' i)roblems, of mutual under- 
standing and support; and third, the cotistant insistence on tr\ing to kuow what 
we do when we do what we^do {and, bv that knowledge, being enabled to do 
differently what we do, to formulate differentK* what we have fornmlated). 

The first two of these elements seem to be what liberates the discussions. 
The discussions are not contrived because the problems are not contrived; they 
are not threatening because "we're all in this together" and '\ve know how^ you 
feel" and "we Ve met something like that, too, and we'd like to help,'* It is the 
third element, however, that seems to result in real leaniing. 

More and more as I have worked with the course, I have come to see what 
Hills (1991) calls the "techniciue " of categorization or classification as one that 
undergirds all others, the one that is instiumental in coming to understand what 
we do when we do what we do. It, is 1)\' our capacitv' to categorize that we can 
say "this is like this" or ^'this is not like this/' It is by being obliged to tr\' to make 
explicit why "this" is like tor not like) "this" that we are forced to examine w-liat 
it is that we do when we categorize. The capacity* of categories to be both wholes 
and parts (to be what Koestler [1967] calls "holons") is what gives high potential 
value to the (juestions '*Of what general case is this a specific case? ' "What are 
some other s{:)ecific cases of this general case? ' and "Could this I)e a specific 
case of a different general case? ' Different activities release that potential for 
different people — indeed it seem,s that almost any of the various activities can 
"work" for someone, provided that people are constantlv' iisked to reflect on 
what it wtis that the\' chd when they did it. 

If it is true that three (elements are important in helping students acquire 
the abilit)- to make constructive reformulations and that almost any activit^^ will 
be the right trigger for someone^ it seems also true that the breaktli rough, what 
we called earlier the "Aha!, ' does not happen with the use of tins or that j>articu- 
lar "skill" or "technique ': it happens when activities, problem content, group 
context, and personal reflection come together to provide the experience of 
what reformulating can fc^el like. The result is an attitude shift. Several students' 
journals have commented on this — those of Tonv and George were cjuoted ear- 
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lier — and it is interesting that Tony's description used the word "transforma- 
tion*' to describe his piissage from not having learned to having leanied. The 
idea of learning as transformation and its relation to content and instructional 
actixities is also found in recent work on new perspectives on leaniing: Marton 
and Raiiisden (1988) obsen-^e that what they call learning is 

a qualitative change in a person s way of seeing, experiencing, understanding, 
couccptualizing something in the real world, rather than , . . a quantitative 
change in the amount of knowledge someone possesses. It is logieally impossi- 
ble for learning defined in this way to be c-outent- and mntext-free. Learning 
techniques and instnietional strategies are inextricably linked to subject mat- 
ter and the students* perceptions, (p, 271) 

In this quotation we come close to nmch of what is in Schon s ( 1987) work 
on the education of professionals who can be "reflective," That work is one I 
may use as a starting point to describe the third and final kind of learning my 
teaching of EADM 502 has given me: some insight into what it is that I do 
when I teach 502, 

The first thing I have come to recognize is that students beginning EADM 
50z are faced with the paradox of the Mcao iis described by Schon: 'The student 
knows she needs to look for something, but does not know what that something 
is" (1987, pp, 82-92). The second is that as I invent acti\ities, (questions, and 
exercises for the class, I am the Socratic gadfly who, in Schons reconciliation 
of the Meno paradox, "sen'es as gadfly and miduife to others' self-discovery," I 
had previously diought of myself as providing structure, content, and direction, 
I now find it helpful to see doing that as a special case of the general crises of 
being "gadfly" and '^midwife," 

Finally, I have a new understanding of what Hills calls "skills" or **tech- 
niques," As Hills (1975) described them, the)* are "tricks of the trade" that he 
ohsen'od himself using and that he offered as useful tools for administrators 
who wanted to refornuilate problems, I adopted this view of the techniq-o ,s iiS 
I t(K)k on the course. In my first use of them I was, to use V^ygotskv's U962) 
term, "bound" by them. I intioduced them as a sequence and tried to get flu- 
enc\' in each before going to the next, only to become aware that it could be 
sometimes more productive in a gi\en ease to reverse the sec^uenee, or skip a 
technique. I now see these techniques as special cases of the general categorv' 
of means by which wc can ask new questions, expand horizons, and accjuire 
new perspectives. When I consider this realiziition together with the obsena- 
tion that the most successful students experience a transformation to a com- 
pletely new approach to viewing problems, I am no longer sun* that the course* 
title sliould even include the word ''skills," 

I noted earlier that teaching EADM 502 promis(*d to be fun, I have 
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leunied that "having fun" in this context is a special case of being the gadfly, 
watching discover)' occun and hearing students jo\fully admit that they know 
what they do when they do reformulation — and it works! 

NOTES 

1. As I understand it, tliis kind of knowing or thinking is what otliers Iiave calk»d 
"nictacognition" (see L<Mthwood and Steinhach, this \ohime). 

2. Kahncy (1986) argiies that a well-defined problem is one whoso statement in- 
cludes all the information needed for its solution. Specifically it includes information 
about the initial .state of the problem, the jjfW fstate, which operators are legal, and what 
operator restrietiom exist. This definition proved ver\' useful 4is students in EADM 502 
began their analysis of problems. 

3. The distincticm b'-»Kveen strategies nnd acti\ities is not unlike that made by 
Lcithwcxxl and Stcinbach (tliis volume) between "conditions" and "strategies." \Miat 
those authors call "stratej^ies*' are for me "activities." Most of the "conditions" listed b\ 
lA*ithw(x)d and Stcinbach are incorporated in my strategies and those that are not or* 
eneomj^assed bv my activities. 

4. Here and in all other quotations from student journals, fictitious names replaee 
real ones to preserve the anonymity of the students. 
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1 4 Problem-Based Learning in Medical 
and Managerial Education 
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The preparation of scliool administrators curr^. ntly occupies center stage on the 
intellectual agenda of professors and departments of educational administration 
(Griffiths, Stout, & Fcn sUh. 1988). One manifestation of this newfound interest 
in preparing achninistrators is a proposal to increase the relevance of prepara- 
tion by orienting it more explicitly to problems of practice. This propostJ, like 
nunn' others, lacks specificity' and skirts the issue of whether it is supported by 
theon- or researcli or botli. 

This chapter seeks to fill tins gap b\- drawing ou the probleni-based- 
leaniing (PBL) literature in the field of medical education. As we shall see, 
medical educators throughout the world use problem-based learning to tniin 
physicians. Morco\en medical educators have studied this instructional ap- 
proach extensively. Their experience offers us a unique opportunity' to build on 
and go beyond what the)' have leanied as we apply this promising approach to 
preparing educational administrators, 

PROBLEM BASED LEARNING IN MEDICAL EDUCATION 

Problem-based learning is used in more than 80 percent of the medical 
schools in the United States (Joiuis. Etzel, and Barzausk\\ 1989) and has five 
defining characteristrcs: 

I rhe starting point for learning is a problem. 

2. The problem is one that students are apt to face as future physicians. 

3. Subject matt(T is organized around problems rather than the disciplines, 

4. Students assume a nuijor responsibilit)' for their o\m\ instruction and 
learning. 

5. Most learning occurs within the context of small groups rather than lec- 
tnn»s. 
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Apart from these five common features, problein-based learning curricula 
in medical sclux)ls varv* along tlie following two dimensions: (1) the programs 
major goiils (e.g., knowledge acquisition and use, problem-soMng skills, and 
self-directed learning skills) and (2) the extent to which the instnictors or the 
students choose the learning objectives, resources, and modes of student evalu- 
ation. 

Rationale 

Medical educator*; justify using problem-based learning on grounds that, 
in our judgment, apply with equal force to the preparation of school administra- 
tors. First, medical educators contend, and buttress their contention with em- 
pirical evidence, diat medical students retiiin little of what the}' leani in the 
basic disciplines (Bok, 1989). Second, medical educators cite research showing 
Uiat students in medicine and a host of other fields often do not appropriately 
use the knowledge they have learned (Schmidt, 1983). (We suspect diat re- 
searchers in the field of educational administration would find similar results in 
both instances.) Third, sinw students forget nnich of what is learned or use 
their knowledge inappropriatelw instnictors should create conditions that opti- 
mize retrieval and appropriate use of the knowledge in future professional 
practice. 

Fourth, PBL creates the three conditions Uiat information theor\' links to 
subsequent retrieval and appropriate use of new' information (Schmidt. 1983): 

Prior knowledge /.v activated, that is, students apply knowledge they al- 
ready possess in order to understand the new information. This prior knowl- 
edge and the kind of structure in which it is stored determine what is under- 
stood from die new- experience and what is learned from it. Problems are 
selected and sequenced to ensure that this activation of prior knowledge occurs. 

The context in which infonnafion ishanml resenMe^s the context in which 
it will later be applied (referred to as "encoding specificit)'"). Research shows 
that knowledge is much more likely to be remembered or recalled in the con- 
text in which it wits originally learned (Godden & Baddeley, 1975). Encoding 
spccificitv- in problem-based leaniing is achieved by having students acquire 
knowledge in a functional context, that is, in a context containing problems that 
closely resenible die problems diey will encounter later in their professional 
caretT, 

Infonnation is better understood, processed, and recalled if students have 
an oppotiunity to elaborate on that infonnation. Elaborations provide redun- 
dancy in the memor\' structure, which in turn reduces forgetting and abets re- 
trieval Elal)oratiO!\ occurs in problem-based learning in various ways, namely, 
discussing the subject matter with otluT students, teaching peers what they first 
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learned themselves, exchanging views about liow the informatloti applies to the 
problem they are seeking to solve, and preparing essays about what they have 
learned while seeking to solve the problem. 

Fifth, PBL exphcitly forces students to adopt a problem-solving orienta- 
tion when learning new information. 

The advantage of such an approach is that students become much more aware 
of how the knowledge the)' are aajuiring can be put to us'^.*. Adopting a 
problem -solving mentality, e\'on when it is marginallv appropriate, reinforces 
tile notion that the knowledge is useful for achieving particulcir goals. Stu- 
dents are not being asked to store infonnation away; they see how it works in 
eertain situations which increases the acwssibility. (Prawat, 1989, p. 18) 

FintilK; die disciples of PBL stress the motivational value of the approach. 
They maintain that students enjoy the opportunity' to pla\- the role of doctor 
during their preclinical training and find the activity of working on simulated 
patient problems intrinsically rewarding. 

Empirical Evidence 

Although medical educators present a rat Iut persuasive rationale for using 
PBL to train a physician, do diey pro\ide any evidence that the approach is a 
sound one? Yes, compared with traditional programs in medical education, PBL 
programs generally yield e(jual or superior results. The results are sunuua- 
rized below. 

Students in PBL programs e\-prcss substantially more positive attitudes 
toward their training than do students in more traditional programs. The former 
praise their training, especially those* aspects that are unique to problem-based 
learning, while the latter often describe their training as boring, irrelevant, and 
anxiety-pro\'oking (deVrios, Schmidt, & deGraaff, 1989; Schmidt, Dau- 
phinee, & Patel 1987). 

Besides expressing uu)re favorable* attitudes toward their edueation, stu- 
dents in PBL programs also adopt more desirable approaehcs to studying than 
their traditional program counterparts. PBL students are more hkely to adopf 
a meaning orientation to studying, duit is, to be intrinsically motivated by the 
subject matter and to strive to understand the material. Students in traditional 
programs, on the other hand, are more* likc^ly to adopt a reproducing orientation 
to stndving; to use rote h^aming and seek to reproduce* die factual information 
in the syllabus (Coles, 1985; deVolder & deGra\'e, 19H9; Schmidt et al., 1987). 

These differences in attitudes and approaehes to stucKing also translate 
into differenws in rates and tiu^o of completion. In comitries with re latively 
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high dropout rates among medical students, students in PBL progran^ are 
much more likely to graduate and to complete their programs of study in less 
time than students in traditional programs (deVries et al,, 1989). 

Students in PBL programs also tend to perfonn better than students in 
conventional programs on measures of problem-soKing proficiency and clinical 
competence (deVries et al., 1989; Jones, 1986; Kaufman, 1989; Schmidt et ah, 
1987), However, we should note that the performance differences are small and 
that the outcome measures vary in quality. 

When medical knowledge is considered, the pattern of differences re- 
verses itself. Students in conventional programs score slightly higher on stan- 
dardized tests of medical kniowledge than do students in PBL programs 
(deVries et al„ 1989; Kaufman et al„ 1989; Schmidt et al„ 1989), One explana- 
tion for this finding is that traditional programs spend more time emphasizing 
lower- level facts — the type of content easily addressed by multiple-choice stan* 
dardized tests. Regardless, the differences are small enough that they are of 
little practical importance. 

Limitations of the Research on PBL 

The research that has been conducted on the effectiveness of problem- 
based learning versus the traditional approach is flawed in several respects. Let 
lis examine the deficiencies of this research in terms of the specification of the 
independent variable and the measurement of dependent variables. 

Independent Variable. Although researchers claim that they are contrasting 
problem-based learning with traditional training programs, their claims are sus- 
pect. There are virtually no attempts to define what is meant by "traditional/' 
Moreover, when problem-based learning is compared with the traditional ap- 
proach, PBL often is not the main instnictional approach. In those cases where 
PBL appears to be the main approach and is explicitly defined, it is clear that 
the PBL programs belong to the same genus but different species. 

Measures of the Dependent Variables. The measures of the dependent vari- 
ables, like the specification of the independent variable, are suspect. Research- 
ers rarely cite any evidence that attests to the reliabilit)' of the measures. In 
those rare instances where the researcher supplies data about reliability (de- 
Volder & dcGrave, 1989; Imbos et al,, 1984), the coefficients are moderate at 
best (,26 to less than ,80), 

When measuring differences in medical knowledge (e,g„ deVries et al„ 
1989; jones et al„ 1984; Kaufman et al„ 1989). researchers appear to be testing 
recall \ia cued questions (i,e,, alternative answers furnished), rather than recall 
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and spontaneous use of knowledge in clinical contexts. Given the rationale for 
problem-based learning in medical education, it seems more appropriate to 
me-tsure how well students retrieve and correctly use knowledge in clinical con- 
texts without external prompts (Claessen & Boshuizen, 1985). 

Unlike medical knowledge, problem -solving proficiency is measured in the 
context of patient problems. Researchers supply medical students with bits of 
information about patients and then ask the students to reproduce as much of 
this information as possible. Their proficiency in problem-soKing is assessed in 
terms of how many items of information they correctly recall and the degree 
to which the information is structured or randomly reproduced. This mode of 
assessment represents a limited measure of problem-solving proficiency — effi- 
cienc}' in encoding and chimking information that is used in solving problems. 

Designing Problem-Based Learning Programs for Educational 
Administrators 

As we have indicated, there is ample though not conc-hisive evidence that 
PBL eqiuils or is superior to traditional instructional approaches in producing 
desirable outcomes for mediciil education. In light of these promising results, 
we think it is important to experiment \\ith different forms of problem -based 
learning in preparing administrators. To facilitate this experimentation, we have 
identified eight major design issues that represent possibilities for developing 
and studying different PBL program designs. In the discussion that follows w^e 
discuss these various issues and what we have learned about thnn through our 
reading and our own efforts at Stanford and Vanderbilt Universities to prepare 
aspiring and practicing administrators using PBL. 

Issue One* How should PBL be incorporated into the curriculum? There are 
at le<ist four different ways PBL can be incorporated into the curriculum for 
preparing educational administrators: 

1. PBL can be used as the main instructional approach for the entire cur- 
riculum 

2. The curriculum can consist of two tracks with one of these tracks using 
PBL as the tnain approach 

3. One or more courses in the curriculum can be organized around 
problem-biised learniug 

4. A portion of one or more courses can use PBL. 

The first altcmati\'0 appears to be the least desirable choice for several 
rcttsons. Although sttidents apparently enjoy the approach, it is clear that some 
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students prefer a more traditional learning format {Jones et al., 1986). Other 
students like the variety reflected in programs employing both traditional and 
PBL approaches. Instructors, like students, differ in their preferences for tradi- 
tional and problem-based learning. These differences may lead to needless, de- 
structive conflict within departments of educational administration. Finally, 
problem-based learning, though a promising alternative, remains an unpros'cn 
method in preparing educational administrators. Since its effectiveness remains 
in doubt, trials on a more limited basis seem warranted. 

Issue Two, What problems should be used, and how should they be presented? 
Since problems are one of the defining characteristics of the genus PBL, pro- 
gram designers need to devote considerable time and thought to this second 
issue. When choosing focal problems for the PBL curriculum, one or more of 
the following criteria may be used: 

• Pre\alence (i.e., the problem is a common one) 

• Integrative \'alue (i.e., the problem is suitable for studying concepts from a 
range of disciplines) 

• l^rototypic vahie (i.e., the problem, though rare, is an excellent model for 
study) 

• High potential impact (i.e., the problem threatens large numbers of people 
for an extended period of lime) 

• Lack of stnicture (i.e.. the problem is a "swamp" with many issues and sub- 
issues). 

In the presentation of focal problems to students, a problem can be pre- 
sented as a written case, a live role play, an interactive computer simulation, an 
intcTactive \ideo disk, or a taped episode. Sole reliance on written cases or ver- 
bal \ignettes, as Brausford, Franks, VVe, and Sherwood (1989) have noted, may 
ha\'c* dysfunctional consequences for the leanier In order to bccouK^ an expert, 
a great deal of perceptual learning must occur and this cannot happen unless 
the student leanis to recognize the salient \isual, auditor); and nonverbal cues. 
When designing a PBL curriculum, program designers should strive for a vari- 
ety of modalities in presenting problems to educational administrators. If ,stu- 
(IcMits encounter only verbal descriptions of problems, they maybe unprepared 
to deal with real problems. 

Issue Three, What should he the goals of problem-based learning for educa- 
tional administrators? Tlu^re an* at least four major goals that may lie* at the 
heart of problem ii-bitsed learning: (!) acquisition of retrie\-able and usable 
knowl(»dg(\ (2) prohlem-soKiiig skills, (3) administrative skills, and (4) self- 
directed Ic^arning skills. Since most professors of educational administration are 
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quite fiiniiliar with the rationale for the first three goals, we will limit our diseus- 
sion to the goal of self-directed learning skills. This goal rarely surfaces in dis- 
cussions of curriciiluin in our field; moreover, it represents the most important 
and problematic choice for PBL designers. 

The rationale underl)'ing the need for self-directed learning skills is 
straightforward. The knowledge base that undergirds professional practice is 
\'ast and continunlly undergoing change. If professionals are to keep abreiist of 
this knowledge base, they need to acquire skills in learning how to learn. These 
self-directed learning skills include proficienc)' in identifying one s own learning 
needs and objectives; skill in locating and evaluating resources (reference mate- 
rial and expert advice); competence in applying the knowledge to professional 
problems; and skill in self-evahuition. 

The decision to make self-directed learning skills a major goal is a crucial 
design decision. If designers decide to emphasize these skills, many of the sub- 
sequent design decisions will be made by the student, rather than by the in- 
stnictional staff. These design decisions include the specific learning objectives, 
the relevant resources, and the modes of evaluation. 

When designers turn these decisions over to students, two risks arise. First, 
there is limited e\idenee that students select learning objectives that do not 
always correspond to the ones envisioned by the instmctional staff (who, in 
turn, may be responding to the program requirements of state accreditation 
agencies). There is some overlap, but it is less than perfect. Second, when given 
the opportunity' to define their own learning needs and resources, students, in 
onr (».vperienee, may transform PBL into a library research project. If this hap- 
pens, students devote more time and effort to summarizing what they have 
learned than to appKing the knowledge to the focal problem. 

Issue Four. How should the small leaniing groups be constituted? One of the 
defining characteristics of PBL is that the primar)- learning format is a small 
group. These small groups may be constituted as a tutorial (Barrows, 1984), a 
cooperative learning group (Slavin, 1989), or a project team. Our experience, 
thus far, leads us to favor constituting the small group as a projeci team, but the 
other two ways remain \iable choices. 

Each project team consists of five to seven students; the instructor is not a 
member of the team but ser\es as a resource to it. Since administrators fre- 
quently administer projects, the sniall group affords students an opportunit)' to 
develop an array of skills asscKiated with project management. Most notably, 
students learn skills in planning how to accomplish the projects goals in a fixed 
period of time with exi.sting resources. In addition, students learn what is in- 
volved in should(»ring r(»sponsibility for carrving out u plan with the members 
of a project team. By varying the goals, the com|X)sition of the team, the leader, 
and ihv duration of th(^ pioj(»ct, PBL dc^siguers are able to expose students to 
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the situntioiuil nature of leadership and the risk and uncertaint}- that are charac- 
teristic of managerial work. Project tueetings also provide opportunities for stu- 
dents to acquire competence in running meetings, a major medium of manage* 
rial work. 

Issue Five, How much should each focal problem (or probletu-based learning 
project) be prestnictured? When designing a PBL program for educational ad- 
ministrators, designers may elect to provide var)ing amounts of prestructuring 
for each focal problem or project. At one extreme, the designer may supply only 
the problem and permit students to define the rest of the structure (i.e., the 
learning objectives^ the resources, and the mode of evaluation). At the other 
extreme, the designer may provide the problem and specify the learning objec- 
tives, resources, guiding questions (either to highlight certain concepts or to 
help the student analvze the problem), and mode of evaluation. Between these 
two extremes, the designer can var\' the degree of prestnicturing by allowing 
students to decide one or more of the following: learning objectives, learning 
resources, and mode of evaluation. 

How uuich prestructuring occurs depends on two factors. The first factor 
involves the major goals of the program. If the designer wishes to emphasize 
self-directed learning skills, each project is likely to reflect a minimal amount 
of prestructuring. If, however, the designer attaches little or no importance to 
self-directed learning skills, each project is apt to be higldy prestnictured. A 
second factor reflates to the a\ ailability of resources: The less students hax e easy 
access to a librarv' and rele\ant experts, the greater the need for prestructuring 
the learning objectives and resources. 

Even ifthe designer elects to emphasize self-directed learning skills, it is 
important to prestnictnre the focal problems or projects during the early stages. 
Students find it difficult to make the transition to a problem-based learning 
program^ and the transition is sometimes slow. Accordingly, projects need to be 
prc\stnieturcd at the outset with the amount of prestructuring being gradually 
reduced as students heeonu* more comfortable and more familiar witli 
problem-based leaniing. 

Issue Six. What form should evaluation take in the context of problem-based 
l(*aniing? Wlu^n grapplitig with this issue, designers need to distinguish be- 
tween program and student (^valuation and between formative and sununative 
evaluation. In th(^ early stages of implementing PBL. w^e have found it Viiluahle 
to emphasi/(» formati\'(^ (^vahiation. D(»spite our efforts to create units that are 
(lawl(»ss from tlu* outsc»t, w'c inevitably leani from the initial field tests of these 
projects. Studettt fecxlhack, su{)pleui(Mite(l by our own observations, leads to 
rev ision. In souic cases these revisions are substantial The second trial of the 
unit or project generalK' resnlts in little or no r(*\ision» Once the* problem-based 
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learning projects have been field-tested and debugged, it is appropriate and 
desirable to conduct suniniative eviduations. 

When conducting formative or summative evaluations of student perfor- 
mance, designers may use one or more methods to assess the quality of a stu- 
dent s perfonnance. The most commonly used methods in mediciil education 
are self-evaluation, peer evaluation, and instructor evaluation. We have fol- 
lowed the practices used in medical education and Iiave used all three methods 
to evaluate student performance. 

Issue Seven. How should students be prepared to function effectively in a 
problem-based learning instructional environment? As we have noted, students 
encounter difficulty in making the transition from a traditional to a problem- 
based learning enxironment. Medical educators hax e alluded to these difficult- 
ies, and we have observed them as we have worked with aspiring and practicing 
administrators. If designers properly attend to transitional issues, they can re- 
duce the stress e.xperienced by students and can accelerate their successful ad- 
justment to this instructional approach. 

To ease the students' transition to a problem-based learning en\ironinent, 
designers have several options. Besides extensivoh* prestiiicturing the first few 
problem-based units, designers can proxide students with an orientation to 
problem-based learning and with some of the foundational skills the process 
requires. Based on our experience, we have found it helpful to orient students 
by describing PBL in relation to the following questions: 

• What is problem-biised learning? 

• Wliat is the underKing rationale for PBL? 

• How^will PBL be incorporated into their training? 

• What are the major goals? 

• How will the leaniing groups be constituted? 

• How will students be evaluated? 

In other worjjs, students need to know how the instructional staff has decided 
to resolve the various design issues. 

The students' transition to PBL can also be facilitated by providing them 
with training in the kinds of skills they will need to succeed in a problem-based 
curriculum. For the most part, these skills are the same ones they will need 
when they become administrators — skills in project and meeting management, 
problem-soKing, conflict resolution, and oral and written communication. Ac- 
quisition of th(*se skills is enhanced through their repeated use in the problem- 
based learning units. Depending on the major goals of the curriculum, students 
may also need training in locating and evaluating relevant published mate- 
rials. 
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Issue Eight. How sliould faculty be prepared to function effectively in a 
problem-based learning emironment? Even if facult)* members favor using a 
problem-based learning approach, they are likely to encounter difficulty in 
making the transition. The vast majority of faculty members ha\*e been pre- 
pared in disciplinary-based programs that rely heavily on two methods — lecture 
and instnictor-led discussions. Having limited or no exposure to the problem- 
based approach, faculty members understandably wll lack some of the basic 
knowledge and skills needed to design a PBL program and to implement it 
successfully. Under these conditions, it is important to provide formal training 
in designing and implementing PBL and to create settings in which instructors 
can share their difficulties and discuss ways of dealing with them. 

PROBLEM BASED LEARNING: A FUTURE RESEARCH AGENDA 

Since \ '■oblem-based learning is a promising but unproven approach for 
preparing educational administrators, it represents a potentially fruitful area for 
investigation. To stimulate interest in studying this instnictional approach, we 
will suggest some directions that research on problem-based leaniing might 
take. 

Proposed Focus 

In our judgment, the educational administration research communitv* 
should reframe the basic question asked hy researchers in medical education. 
As we indicated earlier, medical educators generally seek to answ^er some form 
of the following question: Do problem-based learning programs produce sig- 
nificantly better outcomes for medical students than traditional programs? A 
more appropriate and potentially more illuminating question is: How effecti\^e 
arc the various species of PBL in achieving the different gou^s of managerial ed- 
ucation? 

This particular question is more desirable for several reasons. First, this 
formulation rewgnizes that there is no agreement among PBL supporters 
about what problem-based learning means. Second this formulation acknowl- 
edges that we do not currently understand which elements of PBL or comhir.a- 
tions of elements are effective in achieving different tvpcs of educational goals. 
This important issue continues to baffle medical educators because of the way 
in which they have posed their basic research cjuestion. Finally, this way of 
f raming the question is less divisive bc^cause it does not pit adv(K*ates of PBL 
against the proponents of more cstal)lishcd» traditional approaches. As a result, 
there is likely to be a greater vvillingncss within departments of educational 
administration to experiment with problem-based learning. 
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Independent Variables 

Program evaluators do not commonly "describe fully, let alone measure, 
how the programs in 'experimental' and control' situations actually differ from 
one another — or even to certify that they do'' (Charters & Jone$» 1975, p. 342). 
We noted this phenomenon in the research on PBL in medical education and 
pointed out the consequences^ namely, the uninterpretabilit)- of the results. 

In light of what Charters and Jones have noted and what we have observed 
during our review of research on PBL. we fear that history ma)' repeat itself. 
To prevent this from happening, PBL researchers in the field of educational 
administration should specify which species of PBL they are studving. As we 
have indicated earlier in this chapter, these species can be described in terms 
of how the Facult)' chose to resolve each of the eight design issues we high- 
lighted. In addition, researcheij should certify that the PBL programs actually 
operated as tliey were described. Descriptive studies of how one or more ele- 
ments (e.g., the small learning groups and the role of the instixictor) in the PBL 
design was implemented would be especially informative. 

Dependent Variables 

The choice of dependent variables depends primariK* on the major goals 
of the program. PBL programs may, as we have noted, emphasize one or more 
of the following goals; retrievable/usable knowledge, problem-soKing skills, ad- 
ministrative skills, and self-directed learning skills. We will limit our discussion 
to the two goals that have receix^ed the greatest attention by medical research- 
ers, namely, knowledge and problem-solving skills. 

In studving the degree to which the knowledge goal has been accom- 
plished, researchers conld profitably follow the lead of Bransford et al. (1989). 
These cognitive psychologists have studied the spontaneous use of knowledge 
by college students who acquired information under problem-processing and 
fact-processing instnictional formats. Students who learned the infonnation un- 
der a problem-processing format were much more likely to use this information 
spontaneously in developing action plans than were students taught the same 
information in a fact -processing format. Bransford s work provides a jx)tentially 
fniitful aj^proach to studying knowledge use and suggests that one or more ver- 
sions of problem-based learning is likely to be effective in promoting the re- 
trieval and use of knowledge. Alternatively, researchers might examine knowl- 
edge retrieval and use in clinical contexts (e.g., internship or on-the-job). 

Studving the efTects of PBL on administrator problem-solving skills repre- 
sents a more* fonnidable challenge, "There are no simple tricks to assessing 
problem-soKing skills" (McGuire. 1980, p. 122). The absence* of a single yard- 
stick for assc^ssing problem-soKing proficiency leads us to propose swoml ap- 




264 



Cognitive Perspectives on Educational Leadership 



proaches to this important but admittedly complex task. What tlie intellectual 
vicld will be from these various approaches remains a mysterv'. 

Medical educators have tended to assess the effectiveness of problem- 
solving skills by examining the efficiency of medical students in encoding and 
chunking information gleaned from simulated patient problems. If this ap- 
proach were used in the field of educational administration, researchers would 
tisk students to read a case and then to write do\\^l all the information they can 
remember. The efTiciency of students in processing the information contained 
in the ease could be gauged by scoring (1 ) the number of correctly reproduced 
items of information in the student s reca!! protocol and (2) the degree to which 
similar items are grouped together This approach allows insight into the con- 
tent and structure of the students relevant knowledge base, a crucial factor in 
lh(* abilit)' to solve problems (Claessen & Boshuizen. 1985), 

A second approach to stucKing problcm-soKing skills is suggested by the 
work of cognitive psychologists. There is some evidence that knowledge of gen- 
eral mental strategies remains inert, that is, is used onlv in a restricted set of 
contexts c\'cn though applicabk^ in a wide variet\' of domains (lirausford et al., 
1986). In view of thi,s possibility, researchers may find it fruitful to examiiie 
the extent to which graduates of PBL programs spontaneously use the general 
prol)l(Mn-soKing strategies they acquired during their tniining. 

Anoth(T approach might focus on the proficiency of those individuals who 
spontaneonsl)' use their newly acquired general problem-solving strategies. 
Studies of clinical reasoning reveal "that physicians often fail to collect the data 
they nc»ed, to pay attention to the data they do collect, , . . and to incorporate a 
syst(Mnatic consideration of alternative risks and values in the actions they take'* 
(Me(iuire, 1985, p. 594). Administrators are also lik(^ly to reveal discjuieting 
defects in their problem-solving processes. Based on our experience, we antici- 
pate that students may bog down as they tr\' to define messy, ill-stnictured prob- 
IcMus and may overlook the need to anticipate the problems and obstacles that 
arise when they implement a chosen course of action. 

The ade(}uaey of an administrators problem-solving skills can also be as- 
sessed by examining the outcomes. A key assumption underlies the emphasis 
on general problem-solving strategies, namely that the use of these strategies 
l(»ads to higher-(juality decisions and outcomes. This assmnption needs to he 
test(»d. One way of testing it is by looking at the degree of postdecisional regret 
that accompanies major decisions (Janis & Mami, 1977), Presumably, a person 
who lacks i)rofieiency in using problem-solving strategies when making conse- 
(juential decisions will experience more postdecisional regret than one who ]X)S- 
S(*sses this proficiency. 
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SUMMARY AND CONCLUSION 

According to the critics, current programs for preparing educaiional ad- 
ministrators are inadequate and should be overhauled These same critics pro- 
pose a number of solutions to improve these preparator)' programs. One of 
these proposals calls for increasing the relevance of administrator preparation 
by making it more problem-based. This proposal, sensible on its face, offers the 
profession a imi(|ue opportunit)- to build on the work of educators in other fields 
who are using problem-lr<ised learning to train practitioners. 

To capitalize on this opportunity, we have reviewed the literature on PBL 
in medical education. Our review highlights the rationale for this approach and 
reveals that PBL, compared with traditional programs in medical education, 
yields superior or equivalent results on a variety of outcome measures. Based 
on this review and our own per5on<il experiences with PBU we have identified 
eight major design issues confronting those who desire to use problem-bitsed 
learning in j^reparing educational administrators. We have also proposed a re- 
search agenda aimed at increasing the field s understanding of the effectiveness 
of PBL in educating school adniinistrators. 

Wc hope that our discussion will stimulate others to tackle the intellectual 
challenges inherent in moving from a traditional to a problem-based learning 
approach. Those who do rise to confront these chaHenges are likely to experi- 
ence the same kind of excitement and renewed ferv or for teaching that we and 
others have expc^rienced. 

NOTE 

S(v Bridges uith assistance of R Hallingcn Problem-Based Lea minp^ for Admin- 
istrators (Eugene, OR^ ERIC Clearinghotiso for Edticational Management, 1992) for 
numerous examples of lunv PBL can bo incoqx>mted into a curricnlnm for preparing 
school administnitors. 
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Om incentive for organizing a conference on cognitive approaclies to educa- 
tional leadership and administration, and for preparing tliis book as an out- 
growth of that conference, can be described simply. Cognitive approaches seem 
to hold promise as a response to charges of irrelevance and moribundity aimed 
at the field of leadership and administration, charges of which most in the field 
are uncomfortably aware. However, few people in the field are actively using 
cognitive approaches in either their research or their teaching. Many are only 
vaguely aware of this work and have not had an opportunit)' to seriously con- 
sider its potential contributions. 

Chapters in this text illustrate both the promise of cognitive approaches 
and the limited uses that have been made of them to date in better understand- 
ing leadership and in preparing leaders. If the promise is to be realized, there 
is much work to be done. 

Our intent in this chapter is to further that work in t\wo ways. First we 
summarize the answers to four key questions about expertise in a way we hope 
will he act^essible to those not already steeped in the cognitive sciences. The 
first two questions: What is a problem? and What is the meaning of expertise? 
are criticiil to a grasp of cognitive approaches and v/arrant more explicit atten- 
tion than they were given by our autliors. Our answers to the remaining ques- 
tions — How do cognitive approaches explain problem-solving? and How docs 
problem-solving expertvie develop? — mostly reflect more detailed treatments 
in other chapters of the text but occasionally go beyond those treatments. The 
s(Tond way we attempt to further the work on cognitive approaches is to briefly 
set out an agenda for further research. 



WHAT IS A PROBLEM? 

Cognitive approaches conceptualize educational leaders as problem- 
finders and problem-solvers uith varying levels of expertise. The starting point 
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for clarifying cognitive approaches, then, is with the idea of a problem itself 
Standard information-processing frameworks for viewing problems include a 
current state, a goal state, and operators or solution paths for transforming the 
current state into the goal state (Baird, 1983; Frederiksen, 1984). These are the 
components of Newell and Simon s (1972) "problem space/' Typically, a prob- 
lem is said to exist whenever there is a gap bet^veen wliere the solver is (current 
state) and where slie or he wants to be (goal state) and the means for closing 
the gap is ambiguous (e.g., Gagne, 1985; Hayes, 1981 ). 

Tliis definition of a problem, however, does not acconmiodate, veiy well, 
several critical distinctions in the literature. One distinction is between routine 
and ill-stnicturcd problems. When a leader encounters a situation or a chal- 
lenge (e.g., setting school goals) that is highly familiar because of past experi- 
ences, the response is usually rapid and largely ''mindless" or automatic. In such 
cases the current state, the goal state, and the operators are all knouii. Other 
leaders faced uith the same challenge, but without the familiarity resulting 
from past experience, may lack clarit)' about one, two, or all three elements in 
the problem space. 

It seems confusing to claim tliat setting school goals is a problem in tlie 
sewnd ciise but not in the first, simply because of variation in leaders' relevant 
knowledge. And so the distinction between routine and ill-structured problems 
has arisen, spawning considerable research about differences in processes used 
to solve each type. In fact, tlie distinction bet\veen experts and nonexperts in 
knowledge-rich domains (e.g.. chemistry) is largely the distinction bet^vecn 
tliose who have acquired sufficient knowledge to respond successfully to chal- 
lenges considered part of the domain and those lacking such knowledge. For 
purposes of clarit)', it seems useful to define a problem in terms of its objective 
elements, without reference to the amoimt of knowledge possessed by the 
solver regarding those elements. Problems, then, are synonymous with tasks — 
something to be done, such tis setting school goals. Future research aimed at 
better understanding the task structure of school leadership may prove as useful 
as have been, for example, Doyle s (1983) efifoits to understand the task stnic- 
ture of classrooms. 



WHAT IS THE MEANING OF EXPERTISE IN PROBLEM-SOL ,'!NC? 

Most cognitive sci(»ncc* treatments of "expertise" leave the meaning of the 
concept largely implicit; they jump immediately to such matters as processes 
ass(Kiated with expertise, how such processes are developed, and what accounts 
for them. F'or example, in a chapter entitled "Expertise in Problem Solving," 
Chi, Glaser, and Rces (1982) suggest only that 'expertise is, by definition, the 
possession of a large Ixxly of knowledge and pro<?edural skill" (p. 8), PosncrK 
(1988) chapter, entitled "What It Is to Be an Expert," dispenses with the (t)n- 
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cept ill an iiitroductorv' paragraph by referring to exceptional or gifted people, 
"An adult or child who composes exceptional music, runs extremely fast, or 
receives particularly high scores on academic or achievement tests'' (p. xxix). In 
this vohnne, except for Prestine, chapter authors concerned with expertise also 
bvpass serious treatment of expertise as a concept and the consequences of 
holding different perspectives on the meaning of expertise. 

Prestine (this x'olume), using Kennedys (1987) categories, points out that 
there are at lea.st four different conceptions of expertise, no single one of which 
appears satisfactory. Expertise has been viewed alternatively as "technical skill/' 
"application of theorv* or general principles," "critical analysis," and "deliberate 
action." These alternatives differ in the number of components in the problem 
space they explicitly acknowledge (e.g., technical skills focuses explicitly on op- 
erators, giving little or no attention to how current and goal states are denned) 
and the amount of attention they dex'Ote to thought processes alone or both 
thought and action. Tlie alternatives also vary in their ability to ex-plain the solv- 
ing of ill-structured (vs. routine) problems. 

A further limitation of these alternative views of expertise, even when con- 
sidered together, is that they do little to distinguish behveen the terms expert 
and effect we, at least in the minds of those who are not card-crxrving cogniti\'e 
scientists. Is there a difference betvveen an "effective leader" and an "expert 
leader"? CJomnion sense uses of the language suggest an answer to this (jnestion 
based on a distinction between action or behaxior and the mental processes 
giving rise to snch action. For example^ a tjpical dictionary definition of the 
term effective is "to bring about, accomplish , , . produce" and "producing a 
decided, decisive or desired outcome," A leader who is effective, in these terms, 
acts in such a way as to accomplish an outcome that someone values. While this 
is prett}* much the sense in which die term is used in die literature on elective 
leaders and effective sch(X)ls, it .seems to he die meaning Posner (1988) attri- 
butes to expertise. It is also part of Kennedys (1987) '^deliberate action" \iew 
of experti.se. 

In c*ontrast, t\pical dictionaiy definitions of an expert are more similar to 
the conc(*pt offen^d by Chi et al. (1982) quoted earlier: "one who has acquired 
special skill or knowledge of a particular subject," Technical skill, application of 
principles, and critical analysis views of expertise all conform to Uiis definition. 
Thus, we might conclude that expertise refers to one's potential for effective 
action: indeed w(* will often infer expertise, or lack of it, by obser\ing actions 
and duir con.se(iuences. But this is an inference and may bo in error, since 
circumstances will sometimes conspire to produce either undesirable or desir- 
iih\o ends incorrectly diought to be caused by die leaders' actions. This is die 
' attributioiial bias" associated widi leaders, alx)ut which so much has l)(*en writ- 
ten ((*.g.. Ynkl, 1989). 

To iliis ix)iTit, then, expertise seems best thought of as the possession of 
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complex skills and knowledge (after Chi et al,, 1982) rather than actions or be- 
haviors associated with desirable consequences. But a further refinement ap- 
pears necessary. Experts are often forgiven for not accomplishing desirable con- 
sequences; patients die, defendants end up behind bars, and student 
achievement scores fall rather than rise. What is unforgiveable is for the expert 
to engage in actions, no n\atter how skillfully, intended to accomplish other 
than generally endorsed goal states. It is also unforgiveable for the expert to 
demonstrate low levels of skill or knowledge with respect to current states and 
operators. In addition to simply possessing complex skills and knowledge, ex- 
pertise iucludes their use in an effort to accomplish desired goals. It does not 
include, however, actually accomplishing the desired goals always or even most 
of the time. 

This is a fine point, but one of some consequence. While the expertise of 
those in most occupations is judged by their accomplishment of desired goals, ft 
is the person s accumulated record of accomplishment rather than the person s 
individual accomplishments that is of note. And across occupations, the stan- 
dards for an acceptable record varv' enormously: nothing less than 100 percent 
in the case of airline personnel (acting as a system) but as low as 20 percent in 
the ciise of some baseball batters. The central determinant of these standards 
appears to be how much control the person has over the outcome, not the con- 
sequences of failure to reach the outcome. So baseball batters, teachers, and 
many types of medical practitioners are judged by relatively low standards of 
goal accomplishment becan.se pitchers, families, and God are considered to be 
woithy challengers to their control. 

Based on this discussion, then, ex^)ertise is defined cis (1) the possession of 
complex knowledge and skill; (2) its reliable application in actions intended to 
accomphsh generally endorsed goal states; and (3) a record of goal accomplish- 
ment, as a consequence of those actions, that meets standards appropriate to 
the occupation or field of practice, as judged by "clients ' and other experts in 
the field. Leaders are effective when they accomplish a desired goal state. So 
experts will sometimes be effective — but not always. And nonexperts will some- 
times be effective — but not as often as exports, over the long run, 

HOW DO COGNITIVE APPROACHES EXPLAIN THE PROBLEM- 

SOLVING PROCESS? 

(>()guiti\e accounts of problem-solving are embedded in a broader theor)' 
of how the mind works. This theoiyconsistsof h)pothetical stnictures and rela* 
tionships explaining why p(»ople attend to some aspects of the information avail- 
able to them in their environments; how their knowledge is stored, retrieved, 
and fuilher d(*velopc-(l; and liow it is used (see, for example, Gagne. 1985; New- 



282 



272 



Conclusion 



ell, RosenbluiiK & LairtK 1990; Runielliart. 1990). According to this perspec- 
tive, there are two general categories of processes involved in problem-solving: 
understanding and solving (Haves, 1981; VanU-hn, 1989; Voss & Post, 1988). 

Processes for understanding, an important focus of chapters by Kerchner, 
Bolman and Deal, Kelsey, and Glidewell (all this volume), ser\'e the purpose 
of generating a leaders internal representation of the problem — what she or 
he believes tlie problem to be. Solving processes aim to reduce the gap bet^veen 
current and desired states — how the leader will transform the currtMit state into 
the more desirable goal state. Understanding and soMng often interact during 
the course of problem-soKing as feedback from initial steps taken toward a 
solution builds a richer understanding of the problem. Both sets of processes 
re(juire searching the contents of memorv' for existing knowledge helpful in 
ei^.lier understanding or soKing the problem. 

Leaders are bombarded with much more infonmtion from their enxiron- 
ments than they can possibly think about. Furthermore, because this informa- 
tion fre(juently presents itself as an untidy '"mess," rather than a clearly labeled 
set of possibilities, there may be a host of potential problem formulations. Cog- 
nitive approaches, in sum, explain prcK^esses primarily involved in understand- 
ing problems as follows: 

• Understanding involves giving meaning to a situation (or "mess") and evaluat- 
ing that situation in light of ones expectations or aspirations by comparing it 
to relf^vant schemata stored in kmg-term memory (see Kelsey, Chapter 13; 
Simon, in press). 

• Retrieving stored knowledge to help in understanding is aided by the use of 
categories. By categorizing the mess, as an instance of a mess with which one 
has had previous experience, ones search for problem-relevant knowledge is 
assisted (see Chi, Feltovich, & Glaser, 1981; Kelscv, Chapter 13; and a series 
of stuvlies by Cowan— 1986, 1988, 1990, 1991), 

• The search for useful knowledge becomes more precise as one decomposes 
the prol)l(*m and s(»ts mon* precis<^ manageable goals to l)e met in soKing it. 
In particular such goals make ill-stnictured problems more routine by reduc- 
ing the compl(^\it\ of con^paring goal states with current states as one w^orks 
toward reducing th(* gap bc^tAveen these ,states (see (Jreeno, 1986* Haves. 
1980; Newell 1975). 

Cognitivx* approaclu^s (»xplain processes designed primarily for solving 
problems in these terms; 

• Once goals are set for probUMu-soKing, much of problem-solving involves rec- 
ognizing and dealing v\ith constraints. These ?nav^ be obstacles (e.g., absence 
of something needed to cx)ntiinie), (Trors (cvg., an jiction that had an unin- 
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tended effect), or distractions (e.g., another problem requiring attention) (see 
Reitman, 1965; Shank & Abelson, 1977; Voss & Post, 1988). 

• Constraints are dealt with through a series of overt or covert actions or opera- 
tions. Such operations are guided b\- procedural schemata located in long- 
term memorv', 

• Schemata guiding operations may be well-rehearsed "scripts/* in the case of 
routine problems. In the case of ill-structured problems schemata may be 
''plans" — ncA'el procedures pieced together from many scripts (see Shank & 
Abelson, 1977; VanLehn, 1989). 

• Even less knowledge-dependent scliemata guiding operations are general 
"heuristics" normally thought to proxide weak guidance in solving many types 
of problems (see Hayes, 1981; Rubinstein, 1985). 

Some cognitive processes help equally with understanding and soKing 
problems. Both values and mood appear to serve these functions. Values, in 
sum: 

• Shape ones view of the ctirrent and desired goal state and figure prominently 
in the sclectio!i of operators to reduce the perceived gap (sec Leithwood & 
Steinbach. 1992; Raun & Lcnthwood, Chapter 4). 

• Function implicitly in one s problem-solving because they ( 1 ) act its "percep- 
tual screens" in the choice of what to think about and (2) are usually embed- 
ded tacitly in knowledge structures primarily considered to be about other 
matters (see Wagnen Chapter 6). When such structures are used as guides to 
action, the values being expressed may not be evident to the proble in -solver 
(see FIambrick& Brandon. 1988). 

• Also may fut»ctio!i explicitly in one's problem-solving to the extent that one 
hiis developed-, a viilue system tus an independent knowledge stniettire; the 
direct efic^ct of such values on problem-solving is called "behavioral channel- 
ing" (see Ilambrick & Brandon, 1988). 

Intense moods are thought to reduce the flexibility one is abk^ to excTcise 
in both understanding and soKing problems (Showers & Canton 1985). Such 
moods restrict ones abilit)' to imagine alternative problem i!Ueq:)retations and 
solutions. 



HOW DOES PROBLEM-SOLVING EXPERTISE DEVELOP? 

Seven ehaplcTs in this book devote substatilial attention to the develop- 
ment of problem-solving expertise. Most address questions concerned v\atli for- 
mal instniction. The pnqiose of \ekovichs chapter (Chapter 9), however, is to 
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explain llmse clianges in cognitive processes that account for increased exper- 
tise, a purpose also addressed directly by Prestine (Chapter 11). Because such 
an understanding clarifies the fundamental goals for instRiction in problem- 
soKing expertise, we address this issue first. 

Using Anderson s ACT' (adaptive control of thought) theory, Yekovich de- 
scribes three stages in the development of cognitive skill — the declarative, the 
associative, and the autonomous stages. However, these stages ser\'e to simplify 
understanding of what is essentially a continuous process of growth: They are 
benchmarks in that process. Progression from the declarative to the autono- 
mous stage consists of: 

♦ Acquiring additional domain-specific propositional (or declarative) and pro- 
cedural knowledge 

♦ Transforming an increasing proportion of propositional knowledge into pro- 
cedural form. As this occurs, propositional knowledge ceases to be inert and 
becomes a more useful source of guidance in problem-solving 

• hicreasing the amount of integration and connectedness of the knowledge 
base. This results in more efficient reorganizations of knowledge including its 
being chunked together in ways that allow it to be processed more efficiently 
by working memory; this also increiises ones ability^ to recognize patterns of 
events or cause-effect relationships — a hallmark of exi)ertise 

♦ Greater "conditionalizing" of ones knowledge. This means becoming clearer 
about the circumstances under which certain actions are appropriate, a trans- 
formation of more general procedural knowledge into a complex series of "if- 
then'* combinations of conditions and actions sometimes referred to as 
domain-specific strategies. Such strategies are much more powerful problem- 
solving tCK)ls tlian are general heuristics. 

Wliat can Ix: done in an instructional context to foster such changes in 
ex|)ertise? Cognitive approaches identify four categories of instructional condi- 
tions in response to this question. The first category of conditions is concerned 
with the initial development and subsequent refinement of procedural sche- 
mata to guide problem-solving. Underlying these conditions are theories a})Out 
how information is selectively encoded, integrated, and compared with existing 
schemata (Sternberg & Caniso, 1985), the role of practice and feedback in 
scliema refinement, and the need for careful sequencing of tlie complexity of 
instmctional demands on the student (Burton, Brown, & Fischer, 1984). Tt.c\se 
theories give rise to sjx*cific conditions to be met by an instmctional experience. 
It should: 

• Provide models of expert problem -solving 

• provide practice opportunities across a wide variety of problem t\pes 
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• SecjueMice increasingly complex task demands 

• Provide performance feedback on individual problem-solving. 

Prestine (Cluipter 11), Hart (Cbapter 12), and Bridges and Hallinger (Chapter 
14) elaborate on and exemplifv these conditions. 

A second set of instnictional conditions, identified by cognitive ap- 
proaches, acknowledges the important role that social interaction plays in learn- 
ing. The specific conditions in this categorv' arise from theories about the scKial 
construction of knowledge (Berger & Luckmann, 1966) and Vygotsk)'S (1978) 
concept of a *'zone of pro:dmal development/* Thes? theories suggest that in- 
stnictional experiences should: 

• Ensure* participation in sophisticated group problem-soKing processes 

• Encourage incli\idual reflection on own and group problem-soKing 

• PrcAide perfonnance feedback on contribution of individual to group 
problem-soKing processes. 

Evidence concerning the importance of learning in circnunstanccs the 
samc^ as, or approximating, those circumstances in which knowledge is to be 
used give rise to a set of two further conditions. Instniction should provide 
authentic instructional settings and problems and assist in recovering, sharing, 
and e\'aluating tacit knowledge. Labeled '^situated cognition/* theoretical work 
(*xplaining the importance of authentic instructional settings and tasks as a 
means of avoiding the? acquisition of "inert knowledge" can be found in Brown, 
Collins, and Dugnid (1989) and in Bransford (Chapter 10). Wagners work 
(Chapter 6) on tacit knowledge addresses die same problem. 

A fifth set of conditions arises from work or the transfer of training. Per- 
kins and Salomon (1988) outline conditions for both 'low-road" and "high-road" 
transfer: The former is relevant to die extension of increasingly automatic re- 
sponses to a similar array of routine problems; die latter is best suited to foster- 
ing highly flexible and deliberate uses of knowledge in response to ill-stnictnred 
problems. To foster such transfer, instnictional settings should assist indi\iduals 
tn decontextualizing and abstracting general features of existing problem- 
solving practices and prcAidc direct instruction in effective strategies and 
coaching in their application. 

S(»veral chapters in diis book describe ways in vvlueh leaders can be helped 
to d(v(^lop reflective or metacognitivc* capacities ((\g.. Hart, (chapter 12; Bol- 
man & Dc^al, C'haptcT 2), Attention to diese eajiacilies, similar to what Ar\'gris 
calls (loiible-k)op learniug (Ar\'gris, Putnam, & Sinitl . 1985),dias been slinm- 
lated considerably by widespread attention to Scluins work (1983, 1987) on die 
reflective practitioner At a minimum, to foster reflection, instnictional settings 
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should prcnide cues to stimulate self-questioning and provide reasons for and 
model metacognition, 

NEXT STEPS 

Many chaptc^rs in this volume comment on possible implications for con- 
ducting future research as well as guidelines for future practice. We conclude 
this chapter with a discussion of three themes that seem important to include 
in the context of such considerations. 

Grounded Descriptions of Expertise 

One theme is concerned with the need for a nmch more extensively 
groundc-^d conception of the nature of expertise, particularly in educational lead- 
ership. While the Yeko\ich (Chapter 9K Ohde and Murphy {Chapter 5), and 
Wagner (Chapter 6) chapters all describe elements of expertise^ none of these 
descriptions is based on evidence from educational leaders. The qualities de- 
scribed in these chapters^ since they appear to generalize to many other fields, 
may wt^ll prove* to be relevant as applied to such leaders. Nevertheless, only the 
chapters by the Allisons (Chapter 8) and by Leithwood and Steinbach (Chapter 
7) provide original empirical data focused specifically on the nature of expertise 
in educational leaders. The limited amount of data in the text reflects reason- 
ably well the dearth of e\idence more generally. Beyond other studies also re- 
ported by the Allisons and their colleagues and by Leithwood and his col- 
leagues, therc.is little original research about educational leaders' ex-pertise, as 
we have defined it in this chapter. 

There is some exidence about the problem-solving processes of school ad- 
ministrators with unknown levels of ex-pertise. Bohuan and Deal (Chapter 2) 
describe the processes of problem-framing used by principals in three different 
settings, Raim and Leithwood (Chapter 4) describe the nature and uses of val- 
ues among CEOs, However, without more specific information about expert 
practice, one of the main claims for the benefits of cognitive approaches to 
educational leadership and administration will be frustrated. As Prestine notes: 
"C]<)gnitiv(» learning precepts argue for teaching the processes experts use to 
handle complex tasks by (externalizing the cognitive and metacognitive pro- 
Cv'^sses usually carried out internally" (Chapter 11). 

Grounded Definitions of the Knowledge Domain 

A scx^ond theme in need of uuich more attention concerns definition of the 
knowU^dge domain relevant for educational leaders. Such definition reqiiires a 
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fresh look at the world of educational leaders in order to discover what knowl- 
edge is actually useful to them in expertly solving the problems they face. As 
Bransford argues in Chapter 10, variations in expertise can be exphiined, in 
significant measure, by the possession of quite specific problem-related knowl- 
edge. Defining the problem-relevant knowledge required by educational lead- 
ers woukl involve (1) identifying die stream of problems or challenges with 
which they are faced over the course of a large cycle of their work; (2) searching 
for ways of classifying these streams of problems so as to reflect the underlying 
procedural and prepositional knowledge required to solve them expertly; (3) 
enquiring about the nature of the knowledge used by experts in solving each of 
these categories of problems; and (4) rect)nstructing at least parts of the curricu- 
lum for the preparation of educational leaders in order to provide such knowl- 
edge. This is work, begun by Silver (1987) before her untimely death, that needs 
to he rexitalized. Much of the knowledge provided by current curricula has 
marginal instnunental value in solving the problems of educational leaders 
(Murphy, 1992), 

Grounded Strategies for Stimulating Development Expertise 

A third theme for future consideration is the forms of experience, includ- 
ing instruction, that best foster the development of leadership expertise. More 
than half the chapters in this book have explored strategics believed to be con- 
sistent with cognitive approaches to instniction. In Chapter 14, Bridges and 
Hallingcr pro\ided a general model for such instruction — problem-biused 
learning. Nevertheless, evidence about the impact of the strategies encom- 
passed by this model on the development of leadership expertise remains thin. 
As Bridges aiul Hallinger note, it is difficult to be confident about the impact 
of problem-based learning on medicd students (the focus of the literature they 
reviewed) because of the minimal effort that has been devoted to the systematic 
study of such impact, F urthenuore, problem-based Wming strategies dis- 
cussed in other chapters have been extrapolated from research with children in 
school contexts, for the most part. So taking up the issues and the agenda 
spelled out in the Bridges and Hallinger chapter provides a way of pushing 
forward with the important job of determining suitable instructional strategies 
to foster educational expertise in particular V\'e cannot simply rely on extrapola- 
tions from often weak evidence, collected outside our own field, for instruc- 
tional guidelines. Such a strateg)' will provide limited leverage* for bringing 
about meaningful change and lasting impacf on sclux)l leaders. Studies by 
Kelsc)^ (Chapter 13), Hart (Chapter 12), aiid LcilhwcxKl and Steinbach (1992) 
illustrate the type of work that needs to be exjiandcd. 

Not addressed by any of the chapters in this text, howeven are stimulants 
to the development of expertise that lie outside formal instniction. There is a 
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small but growing body of evidence generally concerned with the socialization 
of leaders and administrators in education (Hart, 1991; I^eithwood, 
Steinbach, & Begley, 1992; Miklos, 1985), This evidence suggests that such in- 
formal experiences as on-the-job leadership opportunities, under particular cir- 
cumstances, can stimulate the development of expertise; indeed, they may be 
more powerful stimulants than traditional forms of instruction. The implication 
for both research and practice from such evidence is to leam more about social- 
ization variables and to begin to redesign the work context of administrators so 
as to contribute to growth in expertise; McPliersons (1988) exploration of how 
superintendents might delegate their work is an intriguing illustration. This is 
consistent with redesigning a school district in ways that foster organizational 
leaniing, as Senge (1991) has suggested. 

The Chaiienge 

This agenda for future work might be viewed as intimidating in its scope. 
It is clearly challenging. Yet the subtext of this agenda portrays the field of lead- 
ership study and development as open-ended, as full of new possibilities and 
yet-to-be-discussed insights. This is hardly the moribund picture painted by 
critics of the field. Cognitive approaches to educational leadership and adminis- 
tration can be revitalizing. We encourage more of our colleagues to join with us 
in cariAing the agenda forward. 
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